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The Foreign Squid Fishery Off the 
Northeast United States Coast 


DAVID J. KOLATOR and DOUGLAS P. LONG 


Introduction 


Squid has long been a popular food 
fish in the foreign market and thus a 
highly sought marine resource by the 
foreign fishing fleet. Foreign vessels 
began reporting incidental catches of 
squid off the northeast U.S. coast in 
1964, with directed fisheries starting 
in 1968. During the past 5 years, the 
foreign fleet has taken an average of 
50,000 metric tons (t) of squid per year. 
The 1978 optimum yield of squid has 
been set at 79,000 t (29,000 t of J/lex, 
short-finned squid, and 19,000 t of 
Loligo, \ong-finned squid, foreign 
allocation). This leaves 31,000 t of 
squid for exploitation by the U.S. 
fishing industry. 

A great deal of interest has been 
generated in the New England and 
Middle Atlantic area for the develop- 
ment of a domestic squid fishery. The 
New England Fisheries Development 
Program (1977) Report of Progress for 
1977 outlined the problems of develop- 
ing a domestic squid fishery. One 
problem was the limited experience by 
U.S. fishermen in capturing squid. The 
following is a presentation of the 
foreign squid fishery off the northeast- 
ern U.S. coast. The objective of these 
observations is to increase the aware- 
ness of foreign squid fishing practices 
and to abet the development of a 
domestic squid fishery along the 
eastern U.S. coast. 


Methods 


The Fishery Conservation and 
Management Act (FCMA) of 1976 
(U.S. Department of Commerce, 
1977a), commonly referred to as the 
200-mile limit, took effect on 1 March 
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1977. This act establishes exclusive 
fishery management authority for the 
United States within the sea adjoining 
territorial waters and extending off- 
shore some 197 miles. 

One of the regulations issued under 
the FCMA requires that each foreign 
vessel fishing within the U.S. 200-mile 
limit maintain a detailed daily log of its 
operations. As a check of the accuracy 
and completeness of this information, 
the United States is authorized to place 
a fishery observer aboard each foreign 
vessel. 

Usually the observer is placed on 
board for a 2- to 3-week period. During 
this time he will monitor the compli- 
ance of the vessel with U.S. fishery 
regulations and take biological sam- 
ples. The total costs of placing an 
observer aboard foreign vessels are 
borne by the owners and operators of 
these vessels. When the observer 
completes his assigned tasks for the day 
or the vessel suspends fishing opera- 
tions, many hours are spent in convers- 
ing with the ship’s captain and crew. It 
is through these informal conversa- 
tions that one becomes familiar with 
vessel operations and captains’ views 
on squid fishing. 

In addition to observer-generated 
data, information pertaining to the 
characteristics of foreign fishing vessels 
was obtained from the required vessel 
permit forms. Data provided by U.S. 
Coast Guard surveillance operations 
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were used to determine the seasonal 
fishing vessel concentrations. Catch 
and effort data were gathered from the 
biweekly and weekly catch reports 
required of each vessel. 

Historical Background 

United States fishermen have been 
landing squid on its northeast coast 
since the 1880's. According to Lyles 
(1968), most squid have been taken 
incidental to fishing for other species. 
These catches were and still are prima- 
rily taken on inshore grounds. In the 
earlier fishery, otter trawls and fish 
traps were the principal harvesting 
gear, but with the declining trap 
fishery, otter trawls have become the 
dominant capture gear. 

The American fishermen have yet to 
exploit the offshore squid stocks. 
Probable cause for this is the lack of a 
substantial domestic market. In fact 
squid were thrown out on the farm 
fields as fertilizer or used for bait in the 
early 1900’s. Even today a good 
portion of the squid landings is used for 
bait. With landing restrictions being 
placed on cod, haddock, and other 
finfish, fishermen are now considering 
the development of a directed squid 
fishery. 

Documentation of U.S. squid land- 
ings prior to 1928 is sparse. As typical 
in any fishery, the landings and ex- 
vessel value fluctuate from year to year. 
However, the squid fishery has shown 
a general increase in value over the past 
5 years (Table |). From New England 
waters in 1976, 6.2 million pounds were 
harvested and were valued at $1.1 
million (New England Fisheries Devel- 
opment Program, 1977). 

In 1958 Soviet research vessels began 





Table 1.—Northéast United States commercial landings 
of squid, 1928-77' in thousands of pouifds and thousands 
of dollars. 





Year Quantity Value Year Quantity Value 





1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 


1 


1972 
1973 
1974 
1975 


5,619 
3,619 
4,135 
3,047 
6,012 
4,333 
3,644 
3,602 
3,336 
4,734 
4,642 
2,175 
2,522 
2,606 
3,795 
3,666 
3,224 
2,283 
2.705 
2,688 
3,862 
5,325 

33,602 

1976 8,381 *1,549 
1977 5,337 *1,390 


‘Adapted from Lylés (1968) fof 1928-1967 and National 
Matihe Fisheties Setvice (1971-77, 1976-78). 

Partial totals, 

3Preliminary totals: 


281 
152 
178 
169 
240 
204 
226 
263 
250 
295 
280 
167 
193 
217 
216 
236 
313 
280 
354 
427 
764 
987 
3390 


1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1953 


27,927 
6,731 
7,505 175 
5,415 116 
5,634 83 
2,012 38 
2114 24 
6,256 129 
2122 24 
5,833 111 
4,563 66 
6142 128 
4,673 76 
2283 4 
2,003 103 
22,132 2168 
2,021, 159 
3,402 967 
21,186 766 
2,482 163 
4,555 349 
6,924 225 
2,435 123 
5595 275 


2157 
170 





making exploratory cruises to investi- 
gate the possibility of a directed squid 
fishery off the northeastern U.S. coast 
(Ucinski, 1973). The actual exploita- 
tion of squid did not begin until 1964 
when the U.S.S.R. reported taking 4 t 
of squid as incidental catch. The 
Soviets remained the only foreign 
national fishing squid off our coast 
until 1967 when they were joined by the 
Japanese. In 1969 Spain entered the 
fishery, and was joined by Poland and 
Italy in 1972. These five countries 
became the major harvesters of squid 
off our northeast coast, with Spain and 
Japan being dominant. Bulgaria, 
Canada, Cuba, the Federal Republic 
of Germany, the German Democratic 
Republic, Ireland, and Romania have 
also reported taking smaller amounts 
of squid (Table 2). 

Loligo is the preferred squid over 
Illex because of its better taste and 


Table 2.—Reported squid (no species) latdings in metric tons off the northeastern 


U.S. coast’: 





Year Spain Italy Japan U.S.S.R. 


Poland U.S.A. Other 


Total 





1963 

1964 

1965 

1966 

1967 7 
1968 1,734 
1969 7,714 
1970 13,639 
1971 10,602 
1972 18,691 
1973 15,526 
1974 16,820 
1975 13,985 
1976 13,200 4,421 8,285 7,644 
1977 13.438 4,183 12,734 8,010 


4 

176 
389 
833 
3,176 
1,340 
1,065 
6,138 
6,976 
8,977 
8,495 
8,928 


566 
4,426 
6,770 
10,545 
14,932 
16,144 

9,902 


3,200 
3,165 
4,260 
4,234 


2,149 

989 
1,161 
1,173 
1,829 
1,762 
1,461 
1,061 
1,182 
1,197 
1,635 
2,422 
1,728 
3,831 
2,553 


2,111 
993 
1,337 
1,562 
2,669 
6,682 
11,079 
20,211 
24,783 
47,375 
56,768 
55,478 
51,687 
50,220 
41,908 





‘As reported to ICNAF (1966-1977, 1978a, b). 
?Taken prior to 1 July 1977. 


Table 3.—Reported Loligo landings in metric tons off the northeastern 


U.S. coast’. 


texture qualities. This is reflected by 
the greater catches of Loligo over Illex 
by foreign vessels (Tables 3, 4). Also, 
Loligo brings two to three times the 
price of //lex on the foreign market. 


Foreign Vessels 


In 1977 (after 1 July), 95 vessels 
representing 5 foreign nations were 
engaged in the squid fishery off the 
northeast U.S. coast. All but 10 of 
these vessels were stern trawlers, with 
Spain being the only country to use 
side trawlers. The Japanese had the 
oldest vessels working here, which were 
18 years of age, while Spain and Italy 
added some newer vessels. Figures | 
through 5 depict the design of fishing 
vessels used by certain countries. 
Poland had the largest vessel in the 
fleet measuring 285 feet (87 m) long, 
while a Soviet BMRT had a gross 
tonnage of 3,697 t. Spain had the 
smallest vessel, being 112 feet (34 m) 
long. The Soviet Union was the only 
nation to have women aboard their 
vessels, and they comprised 10 percent 
of the crew on a BMRT class vessel. 
Characteristics for each type of foreign 
fishing vessel mentioned in this section 
are given in Table 5. 


Trawl Gear 


Trawl gear used in the squid fishery 
off the northeast U.S. coast varied as 
the national background of the fisher- 
men themselves. Documentation of the 
exact types of nets used has been 


Table 4.—Reported Illex landings in metric tons off the northeastern U.S. 


coast’. 








Year Spain Italy Japan 


U.S.S.R. Poland U.S.A. 


Other Year 


Spain 


Italy Japan U.S.S.R. Poland U.S.A Other 








1963 
1964 


°(4) 
*(4) 


2(2,110) 


1963 
1964 
1965 


(989) 


2(2,111) 


2(4) (989) 


1965 

1966 

1967 5 
1968 177 
1969 7,125 
1970 13,250 
1971 10,426 
1972 16,293 
1973 14,459 
1974 13,493 
1975 10,748 (8,928) 
1976 9,137 3,304 5,029 832 
1977 5,236 2,237 7,814 7 
‘As reported to ICNAF (1966-1977, 1978a, b). 
*Breakdown of Loligo and Illex separately not provided for total squid 
catches in parenthesis. 

STaken prior to 1 July 1977. 


(176) 
(389) 
(833) 

(3,176) 

(1,340) 

(1,065) 

(6,138) 

(6,976) 

(8,977) 

(8,495) 


(1,161) 
(1,173) 
(1,829) 
(1,762) 
(1,461) 
653 
727 10 
725 837 
1,105 2,630 
2,274 202 
1,621 1,767 
3,602 1,674 
(2,553) 360 


(176) 
(389) 
(833) 

(3,176) 

(1,340) 

(1,065) 

(6,138) 

(6,976) 

(8,977) 

(8,495) 

(8,928) 


(1,161) 

(1,173) 

(1,829) 
(1,762) 10 
(1,461) 1 
408 20 
455 81 
472 501 
530 704 
148 «©=— 426 
3,051 107 4,307 
5,050 229 4,409 
656 (2,553) 342 


1966 

1967 2 
1968 1,557 
1969 586 
1970 389 
1971 176 
1972 2,398 
1973 1,067 
1974 3,327 
1975 3,237 
1978 4,063 1,117 3,256 6,812 
1977 8,202 1,946 4,920 8,003 


‘As reported to ICNAF (1966-1977, 1978a, b). 

?Breakdown of Loligo and Iilex separately not provided for total squid 
catches in parenthesis. 

3Taken prior to 1 July 1977. 


128 
1,636 
3,324 
4,878 
3,784 
6,769 
2,204 


438 
2,790 
3,446 
5,667 

11,148 
9,375 
7,698 


1,200 
805 
980 
844 


5,264 
8,288 
5,003 


2,000 
2,360 
3,280 
3,390 


164 
911 
1,706 
3,785 
1,706 
232 
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Figure 2.- 
length. 


provided by Koyama (1976) and Engel 
(1976). Prior to 1977-78, foreign 
production was derived using heavy 
duty bottom tending gear, but current 
U.S. regulations require that foreign 
vessels use bottom and off-bottom 
trawl gear in designated areas at certain 
times. Not only are there restrictions 
on types of trawl gear, but also on mesh 
size and chafing gear. In 1977, foreign 
vessels engaged in the squid fishery 
were permitted to use bottom trawl 
gear with a minimum mesh size of 40 
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Spanish stern trawler built in 1973, 35.6 min 


Figure 3.—Italian stern trawler built in 1974,107 m in 
length, and entered the fishery in 1978. 


ie 


Figure 4.—Japanese stern trawler built in 1964, 84 m in 


so oe 
Soviet 


Figure 5. 


ength. 


oo ee SS as 


stern trawler built in 


BMRT class 


1965, 85 m in length. 


mm in the bag end. For 1978, foreign 
vessels could use bottom trawls having 
a minimum mesh size of 60 mm in the 
bag end and, in designated pelagic gear 
areas, off-bottom nets having a mini- 
mum mesh size of 45 mm in the bag 
end. Vessels were permitted to use 
chafing gear in 1977 and 1978, 
provided it did not obstruct the mesh in 
the cod end. No chafing gear may be 
used on off-bottom trawls but a net 
strengthener of at least double the 
mesh size is permitted. 


A wide variety of basic net types is 
used in the fishery. Frequently, con- 
ventional whitefish trawls are used 
with suitable modification in the mesh 
size. Where two-panel, four-panel, and 
six-panel nets are required, emphasis 
has been placed on high opening nets 
where head rope height over the 
bottom may vary from 5to 15m. Mésh 
size in the trawls varies from 60-400 
mm (stretched mesh) in the wings and 
fore part of the net to 45-60 mm in the 
cod end. 





Table 5.—Characteristics of foreign fishing vessels working off the northeast U.S. coast in 1977. 





Spain 
side trawlers (10)' 


Spain 
Item 


stern trawlers (48) 


Italy 
stern trawlers (8) 


Japan 
stern trawlers (12) 


U.S.S.R. 
BMRT Class (7) 


U.S.S.R. 
SRTM Class (6) 


Poland 
stern trawlers (4) 





1962-75 
36(118)-53(174) 
7.4(24.2)-9.3(30.5) 


Years vessels built 
Length in meters (feet) 
Breadth in meters (feet) 


1962-76 


Draft in meters (feet) 
GRT (metric tons) 
NRT (metric tons) 


3.6(11.8)-6.3(20.7) 
298-749 
110-346 


308-1046 
179-549 
Number of crew 18-31 18-46 
800-1500 
Diesel 


Main engine horsepower 
Type 


870-1910 
Diesel 


Service speed (knots) 
Trawling speed (knots)? 
Fuel consumption (tons/day) 
Service 
Trawling 


11-15 


2-5 


3.5-4.9 
2.5-4.0 


Propeller Fixed 


2-4 
Blast freezer 


Flash freezing units 
Type 


2-4 


Daily capacity (metric 
tons) 

Temperature of unit (°C) 

Refrigerant 


8-24 
-30 to -40 
Freon 


8-24 
-30 to -40 
Freon 


Frozen hold capacity 
(metric tons) 
Temperature of hold (°C) 


265-637 
-25 


240-420 
-20 to -25 


Trawl warp in mm (diameter) 20-24 
Warp length/drum (meters) — 


20-24 
800-1500 


‘Number of vessels engaged in squid fishery for 1977 beginning 1 July 


*Trawling speeds in the squid fishery 


The following is quoted from Engle 
(1976): 

“The best trawl gear seems to be a 
medium opening bottom trawl six to 
seven meter vertical opening with long 
wings and mesh sizes from 120 mm 
stretched decreasing to 50 mm stretch- 
ed in the cod end. The size of the trawl, 
of course, has to be suitable to the 
towing power of the vessel.” 

Trawls are typically rigged with 
ground cables and with either heavily 
wrapped sweeplines or bobbin gear. 
Depending upon the power of the 
vessel, trawl speeds of up to 5 knots are 
sometimes employed. Otter doors, 
floats, and rollers generally reflect 
national preference (Fig. 6, 7). 


Depth Sounders and 
Net Recorders 


Since the Japanese and Spanish 
have been dominant in the squid 
fishery, it seems logical to discuss their 


34(112)-58(190) 
8.0(26.2)-10.5(34.4) 


3.5(11.5)-4.9(16.1) 


Fixed and variable 


Blast freezer 


1969-74 
67(220)-75(246) 
10.4(34.1)-12.5(41.0) 


1960-67 
75(246)-85(279) 
11.8(38.7)- 
13.5(44.3) 
5.1(16.7)-5.8(19.0) 
1407-2529 
722-1359 


1962-73 
75(246)-85(279) 
14(45.9) 


1969-71 
50(164) 
9.8(32.2) 


1965-68 
72(236)-87(285) 
12.7(41.7)- 
14.7(48.2) 
5.1(16.7)-5.4(17.7) 
1,481-3,096 
582-1,041 


4.0(13.1)-6.9(22.6) 
889-1584 
403-831 


4.2(13.8)-6.2(20.3) 
2706-3697 
997-1344 


2.7(8.9) 
75 
227 


32-38 43-54 93-94 29 60-80 


1700-2900 
Diesel 


2090-3500 
Diesel 


2000 
Diesel 


1000 
Diesel 


2250-2500 
Diesel 


11-13 
3-5 


12 
3-4 


11-12 
3.5-5.0 


11 
2-5 


12-14 
4.0-4.7 


10 


i 3 
9 


4 blade fixed and 
variable pitch 


Fixed Variable pitch Variable pitch 


4-8 
Blast freezer 
Plate freezer 


15 4 4 3 
Plate freezing Blast freezer Blast freezer Vertical plate 
cabinets (mechanized) 


20-40 
-30 
Ammonia and freon 


45 
-30 
Ammonia 


30-40 
-40 
Ammonia 


12 


30-40 


Ammonia Ammonia 


500-650 
-25 


600-860 
-27 


380-700 
-28 


198-207 
-25 to -30 


450-750 


24 
914 


26 
2652 


24 
2000 


24 





(1,200 kg) being payed out on 
a Spanish trawler. 


ee 
‘ 


~~ ‘~ 


Me. : 
Figure 6.—Oval doors 


use of electronic fishing devices. have the following electronic equip- 
Japanese stern trawlers typically ment: two echo sounders, one a 
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Figure 7.—Shooting the net on an Italian stern trawler. 
Note the heavy sweep lines running to the trawl doors and 


plastic floats on the net. 


= 





Figure 8.—Towed receiver for net monitor. This unit re- 


ceives signals from the transducer on the head rope giving 
the distance of the head rope from the bottom, depth, 
bottom water temperature, and markings that indicate 


fish entering the net. 


Furuno! depth recorder with switch- 
able transmitting frequencies of 28, 75, 
or 200 ke, and a Sanken or Kaijo 6-inch 
wet paper recorder with switchable 
frequencies of 28, 75, or 200 kc, along 


'Reference to trade names or commercial firms 
does not imply endorsement by the National 
Marine Fisheries Service, NOAA. 
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with a Furuno FNT 50/200 cableless 
net recorder with 6-inch wet paper 
display. Receiver units are mounted on 
port, starboard, and center of the hull 
at the stern, or a towed receiver is used 
(Fig. 8). The battery-powered trans- 
ducer is fitted on a small board on the 
head rope (Fig. 9). The net recorder 
gives the head rope distance from the 


Figure 9.—Battery powered transducer for Koden net 
monitor. 


seabed, the bottom water temperature, 
and markings that indicate schools of 
fish and squid entering the net. The wet 
paper recorder is very sensitive when 
the proper power and frequency in 
relation to depth are used in conjunc- 
tion with a net recorder. Experienced 
captains are capable of adjusting vessel 
speed, direction, and net height to 





maximize squid catches and minimize 
by-catch species. 

-The Spanish stern trawlers typically 
carry two echo sounders such as the 
Krupp Atlas Echograph 450 or others 
manufactured by Furuno, Simrad, and 
Elac. Some Spanish vessels are equip- 
ped with a net monitor like the Koden 
Net Monitor NM8S50AT (Fig. 10). 

The detection of squid using net 
recorders has met with varied success. 
Uncertainties exist in interpreting 
markings on the net recorder paper. 
Some captains say a particular mark- 
ing is squid while others are not sure if 
the marking is actually squid or 
baitfish associated -with squid. One 
Japanese captain claimed that small 
pin dots very close to the bottom ona 
wet paper echo sounder were Loligo 
indications. 

In general Spanish vessels do not 
depend on net recorders as heavily as 
the Japanese. They seem to rely more 
on their knowledge of past offshore 
productive areas. 


Preferred Squid 
Fishing Conditions 


Foreign squid fishing observations 
are in general accord with scientific 
data on the optimal conditions for 
locating squid. A strong relationship 
exists between squid distribution and 
bottom water temperatures. Preferred 
bottom temperatures for Loligo are 
8°-12°C and for Illex 9°-14°C. Ser- 
chuk and Rathjen (1974) reported that 
large research survey catches of Loligo 
were taken in the spring at tempera- 
tures from 10° to 12°C, and in the fall 
at 10°-14°C. 

The preferable bottom type is a 
mud-sand substrate with a gentle 
contour. Occasionally large deposits of 
shell and rock are encountered, and 
although these areas may be produc- 
tive for squid, they are detrimental to 
the trawl gear and when excessive shell 
and rock are taken in the net, they 
hamper the culling operation The 
quality of the squid is also affected due 
to compression in the cod end with 
shells that tend to cut and mangle. 

Most foreign squid fishing is con- 
ducted in depths from 90 to 200 m. The 
Illex fishery is concentrated between 


Figure 10.—Two Furuno echo sounders and a Koden net 
monitor. 


165 and 200 m, since catches are much 
larger at these depths. One foreign 
captain stated that large catches of 
Illex can be found down to depths of 
270 m. The foreign Loligo fishery is 
conducted in depths of about 140 m. 

Catches of squid are greater in the 
day than at night. Due to an upward 
vertical migration there is a low 
availability of squid to bottom trawl 
gear at night. Accordingly, many 
vessels make longer tows at night or 
cease fishing in the evening and resume 
1 or 2 hours before sunrise. Observa- 
tions indicate that the tow taken during 
the first hours of daylight is usually the 
most productive of the day. 

Some foreign captains believe that 
Loligo aggregate more closely to the 
bottom in rough seas. Therefore, rarely 
will fishing be suspended during 
storms. In the //lex fishery a light 
south-southwest wind is believed to 
increase catches. Also, foreign captains 
think //lex are vulnerable to water 
currents. Experienced captains will 
monitor water currents to predict such 
movements (i.e., ///ex move along the 
currents edge in the same direction of 
the current in conjunction with water 
temperature). 


Fishing Operations 


In the //lex fishery the vessels 
primarily fished during the daylight 


hours. The Loligo fishery is continu- 
ous day and night. The number of tows 
per day varies from vessel to vessel. In 
the J/lex fishery the vessels averaged 
three tows per day, with five tows per 
day in the Loligo fishery. The duration 
of the tow ranges from | to 5 hours, 
and the trawling speed from 2 to 5 
knots. 

Typically the process of hauling 
back requires a minimum of six to 
eight men on the trawl deck: Two on 
each side of the stern to secure the 
doors, a winch operator (Fig. 11), a 
trawl master, and two men on the 
gypsy heads. Once the doors have been 
detached from the trawl warps and 
secured to the stern, the men on the 
stern assist in bringing the net on 
board. The sweep lines are coiled on 
the winch drums until the bridles reach 
the winches. The remainder of the net is 
brought up in sections by using a series 
of portable rope or wire straps that are 
wrapped around a section of the net 
and are pulled in by wire cables that 
lead to the gypsy heads (Fig. 12). The 
net is brought in at deck length sections 
until the cod end is brought on board. 
Should a large haul be encountered, 
the vessels are equipped with blocks 
located to the rear of the pilothouse on 
which cables run to the winches (Fig. 
13, 14). Once the cod end is on deck, it 
is opened and the catch is either culled 
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Figure 11.—Trawl winch with level wind in foreground Figure 13.—Trawl deck of a Japanese stern trawler. Note 
and winch operator in the background ona Japanese stern blocks in the top of the picture, with cable running to 
trawler. the winches for hauling heavy cod ends. 


vq 
Figure 12.—Taking another bight to haul the cod end on 
board a Spanish trawler. 


on deck or dropped below to a holding 
pen (Fig. 15, 16). During inclement 
weather and winter months the catch is 
dropped below deck to be culled. 


: Figure 14.—Spare net bin located on the deck between 
Processing of the Catch the winches, and blocks suspended from the H frame over 


: ‘ y i i ler. 
Handling of the squid catch involves the rear of the pilothouse on a Spanish trawler 


manual labor. There are no automated 
devices used in the processing of squid, 
although some vessels have conveyor 
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Figure 15.—Dumping of catch through the trawl deck 
hatch on a Japanese stern trawler. 


Figure 16.—Five and a half metric ton haulback on a 
Spanish stern trawler in the Loligo fishery. 


belts to carry squid from the holding 
pen to the sorting and packing tables. 

When the catch is sorted on deck, the 
crew shovels the squid into a hatch 
leading to the below deck holding pen, 
and the remaining by-catch is discard- 
ed overboard. The culling process 
below deck usually involves two to four 
men, but in catches having excessive 
by-catch the entire deck crew will sort 


out the discards. The discards are 
flushed out through the below deck 
scuppers. 

The culled squid are placed in 
baskets, washed, and then emptied 
onto a sorting table (Fig. 17). Here they 
are quickly sorted into the following 
size categories by length of mantle: for 
Loligo, #1= 27 cm and longer, #2 =22- 
27 cm, #3 = 18-22 cm, #4 = 14-18 cm, 


Figure 17.—Culling and washing of Loligo ina stainless 
steel bin with circulating seawater. 


Figure 18.—Spanish crewmen sorting squid into size cate- 
gories. Metal gauges hanging overhead are used for measur- 
ing mantle length. 


#5 = 10-14 cm, and #6 = shorter than 
10 cm; for //lex, #1 = 18 cm and 
longer, #2 = 14-18 cm, and #3 = 
shorter than 14 cm. This sorting is 
usually done by eye with occasional 
reference to metal or wood gauges 
hung overhead (Fig. 18). As the squid 
are sorted, severely mangled individu- 
als are discarded. However, squid with 
tears in the skin, cuts in the flesh, or 
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Figure 19.—Packing Loligo in 26-kg trays on Spanish 
trawler. The two doors in the background are 2 ton flash 
freezing units. 


missing arms are processed. After 
sorting, the squid are placed into trays 
according to size category (Fig. 19). 
Sometimes the trays are lined with a 
plastic sheet, or the squid are separated 
into layers by using this sheet. The trays 
vary in size; the smallest holds 10 kg, 
and the largest 30 kg. The larger trays 
are divided into two or four sections by 
removable metal plates. Size category 
is indicated by placing a plastic or 
paper label on top of the squid in the 
tray (Fig. 20). These trays are then slid 
into flash freezing units, where the 
squid are frozen at —30°C for 4-8 hours, 
depending on the freezing unit (Fig. 21). 
The temperature of the resulting frozen 
blocks is —18° to —20°C. When these 
units are loaded to capacity and 
operating, excess squid are placed into 
a second set of trays and stored off to 
one side at room temperature until they 
can be frozen. Upon completion of 
freezing, the trays are removed from 
the unit, dipped in a water bath, and 
the blocks of squid knocked out of the 
tray. Additionally some vessels will 
freshwater glaze the blocks. The frozen 
squid blocks are then placed in plastic 
bags; some nationalities additionally 
box the blocks in cardboard containers 
(Fig. 22). The packages are slid down a 
chute into the freezing hold (Fig. 23). 
Two crewmen receive the frozen blocks 
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Figure 20.—A 26-kg tray partially filled with “No. 2” 
Loligo (22-27 cm mantle length). 
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Figure 21. Italian crewman sliding a 16-kg tray of 
Loligo into a flash freezing unit. 





Figure 22.—Twelve-kilogram frozen blocks of squid 
being packaged in plastic bags. 


from the chute and hand-lay them in 
the hold. The temperature of the 
freezer hold is around —25°C. 

In addition to freezing squid, Soviet 
BMRT class vessels have canning 
facilities. The squid mantle is filleted 
and skinned. Fillets are cut into 4-6 cm 
squares and placed in 240 g cans witha 
small amount of salt. The cans are 
mechanically sealed and cooked in an 
autoclave. No water or liquid is added 
since squid form a natural broth when 
pressure cooked. After cooking, the 
cans are labeled, dated, and packed in 
cardboard containers. 


Fishing Areas 


The U.S. Foreign Fishing Regula- 
tions (U.S. Department of Commerce, 
1977b) require foreign vessels to fish 
for squid within specified areas at 
designated times. In 1977, five areas 
were established for the foreign squid 
fishery, based on historical fishing 
patterns of the foreign fleet. In 1978, 
five areas existed in which foreigners 
could fish for any species for which 
they had an allocation. Slight modifi- 
cations were made in the 1978 areas to 
facilitate the reduction of by-catch, 
minimize gear conflicts, and minimize 
fishing conflicts between United States 


and foreign vessels (Fig. 24, 25). In 
1977 all foreign vessels were prohibited 
from fishing between 100 and 200 
fathom (183 and 366 m) depths for the 
avoidance of fixed gear. For the first 3 
months of 1978, the 100-200 fathom 
restriction was lifted on a trial basis, 
but was reinstated due to the apparent 
increase in fixed gear conflicts caused 
by the foreign fleets. 

United States Coast Guard surveil- 
lance operations in 1977 and 1978 
provide information of the foreign 
fishing vessel activities. During the 
summer, 90 percent of the foreign 
vessels fishing for squid were sighted 
between Hudson and Wilmington 
Canyons. however, four Polish vessels 
reported taking squid while fishing in 
the Herring Area (Fig. 26). In the 
autumn, the fishery shifted south with 
the majority of the fleet fishing between 
Wilmington and Washington canyons 
(Fig. 27). There was no major fleet con- 
centration during the winter months; 
vessels were scattered from Atlantis 
Canyon to Wilmington Canyon (Fig. 
28). In the spring, limited fishing 
activity transpired around Veatch 
Canyon until Area | opened (15 June), 
after which the foreign fleet increased 
and moved its operations to the 


| ’ “ 


Figure 23.—Italian crewman sliding a 16-kg carton of 
frozen squid into freezer hold. 


summer fishing grounds (Fig. 29). 

It should be noted that during the 
winter and spring, the Soviet squid 
catch was incidental to their hake 
fishery. In 1978 Mexico began to 
employ Spanish vessels to harvest their 
squid allocation. Also, throughout the 
year foreign vessels had limited maneu- 
verability due to fixed gear and 100-200 
fathoms restrictions. 


Catch and Effort 


During the first year of U.S. fishery 
management authority, foreign squid 
catches off the northeastern coast 
dropped considerably. There was a 20 
percent reduction in foreign squid 
catches in 1977 compared with the 
52,306 t average during 1972-76. 
Within a l-year period beginning | 
July 1977 and ending 30 June 1978, the 
monthly catch for Loligo exhibited a 
sharp decrease when compared with 
the same monthly averages for 1974 
through 1976. The monthly catch for 
Illex, when compared with the same 
monthly averages for 1974 through 
1976, shows an increase for June 
through November, but a sharp 
decrease for December through May 
(Fig. 30, 31). (The values used for the 
1974-76 monthly averages were derived 
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Figure 24.—Designated fishing areas and 


times for 1977. 


from the monthly nominal catches as 
reported to ICNAF’.) 


>The ICNAF data for these years were broken 
into three categories: Catch of //lex, catch of 
Loligo, and catch of “squid” (which included 
both species). The catch reported by species 
accounted for about 80 percent of the totals 
reported. For the purpose of this illustration 
the catches reported as “squid,” (no species), 
were apportioned into the species categories in 
the same proportions as these species were 
reported. 
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catch can be attributed to the restricted 
fishing areas, the designated times 
allowed to fish, and the severely limited 
areas due to fixed gear. 

Effort during July 1977-June 1978 
was recorded as number of vessel days 
actually fished (Table 6). During this 
period foreign vessels fished a total of 
7,073 days and harvested 32,756 t of 
squid. Fishing effort for this period 
cannot be compared with fishing effort 


Figure 25.—Designated fishing areas and 


times for 1978. 


in past years due to insufficient 
information reported to ICNAF in the 
past. The foreign fleet normally 
increases its effort during the tradition- 
al periods of abundance for Loligoand 
Illex. However, in April 1978 the 
Loligo catch per vessel day peaked at 
2.868 t with the lowest number of vessel 
days fished—114. The ///ex catch per 
vessel day peaked in July 1977 at 
11.091 t with 1,036 vessel days fished. 
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SUMMER 1977 
(July-August-September ) 


1,077 VESSELS SIGHTED 
@ 5-20 @ 21-50 @ 51+ 


COMPOS LTION OF FLEET 
27 Spanish 
17 Soviet 





FALL 1977 
(October-November-December 
756 VESSELS SLGHTED 
@ 5-20 @ 21-50 @ 51+ 


COMPOSITION OF FLEET 





10 Japanese 
4 Polish 


3 Italian 











Figure 26.—Concentration of foreign fleet 


during the summer of 1977. 


By-Catch 


Since the advent of the Fisheries 
Management and Conservation Act, 
there has been increased emphasis by 
the United States in controlling the 
amount of “by-catch” taken in the 
squid fisheries. By-catch is essentially 
fish or marine life other than squid 
taken in the net. 

During the 1977-78 Illex fishery, 


33 Spanish 
12 Japanese 
8 Italian 
® 
NC 
CAPE 
HATTERAS, 


213 








foreign fishery observers witnessed 
haulbacks that contained by-catch 
levels between less than | and 20 
percent of the total catch. In contrast, 
levels of by-catch observed in the 
Loligo fishery ranged from 3 to 98 
percent of the total. On the average, a 
by-catch of about 30 percent can be 
expected in the Loligo fishery. The 
species most frequently encountered 
as by-catch were as follows: butterfish, 


Figure 27.—Concentration of foreign fleet 
during the fall of 1977. 


American angler, fourspot flounder, 
summer flounder, silver hake, red 
hake, spotted hake, spiny dogfish, rock 
crab, Jonah crab, and northern lobster. 
The species and amounts vary with 
season and areas fished. Most by-catch 
is discarded as there is little or no 
market for these species in the various 
foreign countries. The Japanese ves- 
sels, however, do process butterfish 
and summer flounder. American 
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SPRING 1978 
(April-May-June) 


230 VESSELS SIGHTED 
‘@ 5-20 @ 21-50 @ 51+ 


COMPOSITION OF FLEET 
17 Spanish 
6 Mexican 
5 Soviet 
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Figure 28.—Concentration of foreign fleet 


during the winter of 1978. 


angler is processed on Spanish and 
Italian trawlers. In addition to Amer- 
ican angler, Italian vessels will also 
process silver hake, flounders, and 
Atlantic mackerel when large quanti- 
ties are encountered. 

During 1977 and 1978 several 
research cruises aboard Japanese, 
Spanish, Soviet, French, and other 
vessels have sought solutions to the 
problem of excessive by-catch. The 
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research results indicated that by 
raising the footrope off the bottom, the 
amount of by-catch can be reduced. 
This is not completely satisfactory, 
however, since squid catches also 
decreased. 


Feasibility of a Domestic 
Offshore Squid Fishery 


As previously mentioned, the objec- 
tive of this paper is to increase the 


Figure 29.—Concentration of foreign fleet 


during the spring of 1978. 


American fisherman’s awareness of 
foreign squid fishing practices. How- 
ever, the fishing fleet of the northeast- 
ern United States, as we know it today, 
does not compare with the foreign 
vessels fishing in the northwest Atlantic 
Ocean. The U.S. vessels lack the 
modern technological advances, par- 
ticularly flash freezing units and freezer 
holds, commonly found on foreign 
vessels. Whether it is economically 





feasible for U.S. fishermen to engage in 
an offshore squid fishery is virtually 
unknown. 

In 1974 the New England Fisheries 
Development Program (1977) charter- 
ed the 30-m (99-foot) Valkyrie, of New 
Bedford, Mass., to test the feasibility of 
a directed squid fishery on offshore 
concentrations. This commercial stern 
trawler made four I-week trips along 
the shelf edge of both sides of the 
Hudson Canyon during January and 
February of 1974. The squid caught 
were heavily iced, and quality tests 
showed a shelf life of 9 days. Lux et al. 
(1974), reporting on the Valkyrie 
cruises, stated: “The ex-vessel value of 
the squid and incidental fish catch in 
the four charter trips amounted to 
$29,800, or about $1,250 per 24-hour 
fishing day. Vessels similar to the 
Valkyrie were grossing about $1,500- 
$3,000 per day on groundfish (cod, 
haddock, and associated species) at 
this same time. Fishing for these 
traditional species, therefore, was 
clearly more attractive to fishermen 
than fishing for squid.” 

That was 4 years ago, before the 
government began placing quotas on 
groundfish. With the current conserva- 
tion quotas on groundfish coupled 
with a large world demand and the 
possibility of an expanded domestic 
market, the question of how and when 
to develop a domestic offshore squid 
fishery is left to the U.S. fishermen to 
determine for themselves. 
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Figure 30.—Three-year foreign monthly catch averages 
of Loligo and Illex off the northeast U.S. coast for 1974 
through 1978. 
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Figure 31.—Foreign monthly catch of Loligo and Illex 


off the northeast U.S. coast from | July 1977 to 30 June 
1978. 
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Table 6.—Foreign monthly catch, effort, and catch per vessel day for July 1977 to 
June 1978’. 


Loligo Ilex: 
July 1977 
August 1977 
September 1977 
October 1977 
November 1977 1,900 
December 1977 516 
January 1978 18 
February 1978 17 
March 1978 32 
April 1978 5 
May 1978 23 
June 1978 2,546 


11,490 
4,522 
1,130 


Derived from weekly and biweekly 
designated foreign officials 
*Weights in metric tons 
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Optimal Fish Shipments From 
Kuala Trengganu, Malaysia 


NIK HASHIM NIK MUSTAPHA and HIROSHI YAMAUCHI 


Approximately 80 percent of all fish 
landed in Malaysia is landed on the 
peninsula or West Malaysia. In recent 
years, government programs to bring 
about higher and more equitable prices 
to fishermen in West Malaysia have 
included marketing regulatory schemes 
in major fish wholesale centers. In 
Kuala Trengganu on the east coast of 
the peninsula, MAJUIKAN, the Fed- 
eral Fisheries Development Authority, 
has directed that all fish landed in the 
area be marketed through the central 
wholesale fish market at Pulau Kam- 
bing. About 5 percent of the total 
peninsular landings is channelled 
through this facility. A system of 
bidding up prices for graded fish above 
a predetermined minimum floor level 
has been advocated with limited 
success. Market intermediaries have 
not responded to bidding up prices as 
long as supply and demand conditions 
do not warrant such actions, and also 
compensatory adjustments to recoup 
losses are not possible. This would tend 
to indicate that if there are potential 
gains in marketing efficiencies to be 
captured, such potentials must be 
sought elsewhere in the marketing 
chain from fishermen to consumers. 

An important component in the 
marketing margin for fresh fish is the 
cost of transportation from supply 
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points to consumption centers. Since 
the economic functioning of this 
transfer system spans wider time and 
space horizons than the wholesale 
market center itself, there is reason to 
suspect that efficiency gains may be 
possible in this wider distribution 
network. An analytical approach 
which can shed light on this prospect is 
the transportation model. 


The Transportation Model 


The purpose of the transportation 
model is to compute the optimum 
shipment pattern of a product from its 
sources of supply to its consumption 
centers. Using the mathematical pro- 
gramming approach, the objective is to 
minimize the total costs of transporta- 
tion subject to sets of linear structural 
constraints that establish the boundary 
conditions for solving the problem. In 
the case of fresh fish distribution, a 
simple adaptation of the model can be 
specified as follows: 


Minimize: 


TC= + 2 Cj Oj (Objective 
a function) 


Subject to: 

m 

x QO -B, (Capacity 
=I constraints) 
n 


x Q)=R; 


=] 


(Requirement 
constraints) 


(Non-negativ- 
ity constraints 


0; > 0, all i, q] 


where: 

Cj =unit transportation cost for 
middle man i, to market 
KMS$/ picul). 


Qj= quantity of fish shipped by mid- 
dleman i, to market / (piculs). 

B= shipping capacity of middleman 
i (piculs). 

Rj= market requirement of market 
J (piculs). 


A standard unit of weight measure in 
Malaysia is the picul, which is equiva- 
lent to 60.48 kg. All money values are 
expressed in terms of Malaysian 
dollars (M$) which, at the time of 
this study, had an exchange rate of 
M$1=US$0.40. 

All species of fish can be lumped 
together for the purposes of this model 
since the same unit transportation cost 
applies to all species. In the solution of 
the problem, the optimal shipping 
pattern can be obtained by using 
(n+m-1) number of routes, i.e., one 
less than the sum of supply and 
destination points. In this case, the 
number of shippers is counted as 
supply points. 


Existing Pattern of Shipments 


Six out of nine market intermediar- 
ies shipping fresh fish out of the Pulau 
Kambing wholesale market to seven 
major consumption centers around 
West Malaysia were selected for this 
study (Fig. 1). The other market 
intermediaries are essentially minor 
part-time operators whose main func- 
tion is to help clear the market during 
periods of extraordinary supply and 
demand conditions. Thus, under 
ordinary conditions, the optimal 
number of routes would be expected 
to be 12 (1.e., 6+7-1). 

Table | shows a typical daily 
shipment pattern under the present 
structure of transfer costs for each 
shipper to the different destination 
points. The total costs of transfers 
corresponding to this pattern of 
shipments amounts to M$2,887 per 
day. 

Included in the transfer costs are 
expense items for storage, wages, ice, 
and related packing materials, and the 
hiring of trucks (Malaysian lorries) — 
the largest expense item. None of the 
shippers owns trucks. Although these 
transfer costs vary with distance, the 
change in costs is not necessarily in 
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strict relation to distance. Also, there 
are some differences in costs among 
dealers, but the volumes of fish shipped 
through selected routes do not appear 
to be so much the result of relative 
efficiencies in transfer as the simple 
lack of business contracts between 
different locations. A total of 18 routes 
are used rather than the theoretically 
efficient 12. The volumes shipped by 
the various shippers vary widely (4.5- 
99 piculs, or 272-5,988 kg, per day) as 
well as the demand requirements from 
each of the destination markets (5.5- 
123.8 piculs, or 333-7,487 kg, per day). 

On the average, it costs M$4.24/ 
picul (M$0.0701/kg) to transport fish 
from Kuala Trengganu to Kota Bharu, 
and M$5.28, M$7.44, M$9.25, and 
M$12.00/ picul (M$0.0873, M$0.1230, 
M$0.1529, and M$0.1984/kg) to 
Kuantan, Kuala Lumpur, Johore 
Bharu, and Melaka, respectively. The 
export cost to Singapore is estimated at 
M$29.00/picul (M$0.4795/kg) which 
is relatively higher because of the tax 
paid at the port of entry. The average 
cost of exporting fish to Penang is 
M$15.00/picul (M$0.2480/kg) and 
most of the fish is utilized for canning. 
In general, the demand for canning is 
higher than the requirement for fresh 
consumption. Whenever fish is not 
marketed directly to the destination, 
additional cost is incurred by the 
exporters. Fish exported to Singapore 
can only go by truck transport to 
Kuala Kemaman where it must be 
reloaded for further transport. Fish 
marketed to Penang sometimes 
changes transport at Bukit Mertajam, 
an intermediate point. In both cases, 
extra cost of transportation is incurred 
by the handlers. 


Optimal Shipment Pattern 


In the computation of the optimal 
shipment pattern (Table 2), the average 
transfer costs for each destination were 
assumed to apply to the corresponding 
routes that are not utilized under the 
existing pattern. The total transfer 
costs under this optimal pattern 
calculates to M$2,697 per day which, 
by comparison with the existing costs, 
amounts to a savings equivalent to 
about M$5,700 per month. 
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Figure 1. 


Peninsular Malaysia and Singapore 


major connecting 


highways between Kuala Trengganu and its markets for fresh fish. 


There are no changes in the total 
quantities shipped by each shipper and 
received by each destination market. 
These efficiency gains are possible by 
changing the shipment pattern with 
only 12 selected routes instead of the 
existing 18. In terms of unit prices per 
fish, the possible savings could amount 
to about M$0.69/picul (M$0.0114/ 
kg), which may be either reflected in 
higher prices for fishermen or lower 
prices to consumers. Assuming that 


present consumer prices are held up in 
the retail markets where the effective 
demands are not affected, part of this 
cost savings can accrue to fishermen. 
Some implication of real world com- 
plexities that would, however, control 
the actual distribution of efficiency 
benefits are discussed in the concluding 
section. 
Conclusions 

There is evidence that significant 

economic gains in terms of transporta- 





tion cost savings may be possible from 
more efficient shipment patterns of 
fresh fish from supply points to 
consumption centers around Penin- 


sular Malaysia. This indication comes 
from our analytical results in the case 
of the Kuala Trengganu fishery. An 
optimal shipment pattern can lead to 


potential savings of M$5,700 per 
month in total transportation cost for 
this single fishery. If similar potential 
savings exist for other fisheries 


Table 1.—Existing pattern of shipments, costs, and quantities of fish marketed from Kuala Trengganu to various destinations. 





Destination (/) 





Market Kuantan 


Kuala Lumpur 


Johore 


Bharu Melaka 





intermediary 


(/) pel 


M$ pel. M$ pcl. M$ pcl. 


M$ 


Total Total 


Penang cap./day cost 


Singapore 


pel. M$ pel. (pcl.) (M$) 





Chew Seng 
Mohd Embong 
Ah Seng 


Aziz Abd 
Rahman 


Ismail Ngah 


Samsuddin 
Sulong 

Aj = Total 
requirement/ 
day (piculs) 

Total cost M$23.32 


'Piculs 


.00 
12.0 


22.5 


15.0 


36.0 


50.0 


8.25 


2.5 


864.96 


16.5 51.0 


124.95 
15.0 


828.00 
70.5 


815.82 
99.0 


215.49 
33.0 


38.00 
45 


273.0 


$2,887.22 





Note: Typical cell =Cij Qij. Where: Cij=M$ cost/picul, and Qij=total piculs 


Cij/60.48=M$ cost/kg 
Qijx60.48=total kg 


Table 2.—Optimal patterns of shipments, costs, and quantities of fish marketed to various destinations under the optimum shipping program. 





Destination (/) 





Market 
intermediary 


Kota 


Bharu Kuantan 


Johore 


Kuala Lumpur Bharu Melaka 


Penang Singapore Total Total 








pel’ M$ pcl 


M$ pel M$ pel M$ pcl 


M$ 


cap./day 
(pcl.) 


cost 


pcl M$ pel (M$) 





Chew Seng 5.28 


7.75 


Mohd Embong 
Ah Seng 
Aziz Abd 


Rahman 


Ismail Ngah 


Samsuddin 
Sulong 


Ri=Total 
requirement 
day (piculs) 

Total cost 


M$23.32 90.09 


Piculs 


8.33 9.25 


8.33 


9.25 


8.00 


6.00 


6.00 


440.98 
51.0 


138.75 
15.0 


1,293.24 
70.5 


585.75 
99.0 


198.00 
33.0 


40.50 
45 


273.0 


M$2,697.21 





Note: Typical cell=Cij Qij where Cij=M$ cost/picul, and Qij=total piculs 


Cij/60.48=M§$ cost/kg 
Qijx60.48=total kg 


Marine Fisheries Review 





throughout the peninsula, the econom- 
ic savings for the total fresh fish 
industry may easily range around M$! 
million per year. 

Implied in the analytical results of 
the transportation model are ideal 
market conditions which allow for 
instantaneous adjustments. In fact, the 
divergence between our ideal optimum 
and reality suggest the existence of 
market imperfections which may act as 
constraints toward improving the 
economic performance of the fresh fish 
industry in Malaysia. 

The economic functioning and 
performance of any industry depend 
heavily on the institutional systems 
that control decisions within that 
industry. Among these institutional 
systems are the various market struc- 
tures through which business transac- 
tions are carried out. 

Time was inadequate during this 
study to delve deeply into this impor- 
tant area of economic research; 
however, as a follow-up to our initial 
findings, this particular area is the 
focus of a research project that has 
recently been initiated at the University 
Pertanian Malaysia. Since the results 
of this new follow-up project cannot be 
expected for a while, some implications 
may be drawn from our own study 
which may be useful in the formulation 
of testable hypotheses. 

In the short run, as long as effective 
demands at the consumers’ level hold 
up retail prices of fresh fish, the savings 
in transportation costs can be reflected 
in the overall value of the fishery. In the 
case of the Trengganu fishery, this 
could amount to as muchas M$345 per 
metric ton per month of fish harvested 
and sold from the fishery. This, of 
course, depends on retail prices being 
primarily determined by the effective 
demands of consumers rather than by 
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the marginal charges in supply costs 
from Trengganu. 

The possibility of offsetting price 
changes at the retail level depends upon 
the overall supply and demand condi- 
tions for fresh fish at each of the 
destination markets. Our analysis 
limited its focus on the transportation 
costs of the several shippers from 
Trengganu. Nothing was said about 
consumer demands since there were no 
a priori reasons to expect consumer 
preferences and incomes in the widely 
spaced destination markets to be in any 
way related to changes in shipping 
patterns from Trengganu alone. Fresh 
fish are supplied to these various 
markets from multiple sources and not 
only from the Trengganu fishery. 

Contractual arrangements are typic- 
ally found among the individual 
shippers and retailers. This might 
impose some institutional rigidities on 
price-quantity relationships and possi- 
ble adjustments in shipping patterns 
over time. However, to the extent 
economic incentives can operate to 
realize any existing potential efficien- 
cies, these efficiency changes can be 
expected to lead toward concentration 
at the intermediary level. The implica- 
tions of this concentration tendency 
are not limited to distributional effects 
at the intermediary level itself but also 
extend to the bargaining relations 
forward to retailers and backward to 
fishermen. 

In their dealings with retailers at the 
various destination markets, a concen- 
tration of intermediaries at one fishery, 
e.g., Trengganu, would tend to 
strengthen their own bargaining posi- 
tions relative to intermediaries from 
other fisheries dealing with the same 
retailers. The economic forces that 
control bargaining with retailers are, 
thus, partly external to the adjusting 


fishery. Unless an overwhelming 
bargaining advantage already exists 
with the retailers, the efficiency benefits 
can be expected to accrue to the 
adjusting fishery rather than being 
passed on to consumers through 
offsetting retail price changes. 

How these efficiency benefits would 
tend to be distributed among intermed- 
iaries and fishermen of the adjusting 
fishery is another matter. Here the 
economic forces that control decisions 
are primarily internal to the fishery. 
Some initial gains and losses can be 
expected at the intermediary level and 
among the fishermen connected with 
the gaining or losing intermediaries. 
The impact on fishermen may be 
lessened to the extent they are free to 
deal among intermediaries. If the 
fishery is made more profitable 
through efficiency adjustments, then 
we might expect to see more invest- 
ments into expansion of the fishery. 
Some of the distributional losses may 
then be eventually offset by organiza- 
tional changes within the fishery itself. 

In the long run, both fishermen and 
consumers may also benefit as price 
competition at the retail level begins to 
reflect cost savings through more 
efficient transportation schemes on a 
broader peninsula-wide basis. 

There are other important oppor- 
tunities to improve transfer schemes in 
Malaysia. These opportunities relate to 
possible changes in technology for 
transporting fish in modern refrigera- 
tion units and also to changes in 
institutional rules which presently 
prevent landings of fish caught in 
coastal waters to ports nearest the 
major market centers of consumption. 
Analytical studies on the potential 
impacts of such changes on a penin- 
sula-wide scale might indicate possibil- 
ities for substantial economic gains. 





The Economic Feasibility of 
Assuring U.S. Grade A Quality of 
Fresh Seafoods to the Consumer 
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JOSEPH M. MENDELSOHN, and LOUIS J. RONSIVALLI 


Introduction 


This study was conducted to deter- 
mine the effects on sales of guarantee- 
ing U.S. Grade A quality of fresh 
seafoods to the consumer, recognizing 
that benefits would accrue to both the 
consumer and the seafood industry. 
The technology of achieving this goal 
was already largely known at the 
beginning of this study 3 years ago. 
What was not known was: 1) Whether 
the technological conditions to achieve 
and to preserve the U.S. Grade A 
quality of fresh fish fillets would be 
adopted by the industry; 2) whether the 
implementation of those conditions 
would, as expected, entail additional 
costs; and finally, 3) whether consum- 
ers would buy the product at the 
expected higher prices. 

To find the answers, a study was 
conducted in three phases between 
November 1975 and September 1977 
with funds from the Northeast Fisher- 
ies Center’s Gloucester Laboratory and 
the New England Fisheries Steering 
Committee. The species under obser- 
vation were cod, flounder, haddock, 
ocean perch, pollock, and whiting. 
Cusk was included in Phase II. All 


three phases involved a single proces- 
sor in Gloucester, and each phase 
involved a different supermarket 
chain. 

The findings of Phases I and II have 
béen reported (Ronsivalli et al., 1978). 
This work helped to determine the 
operating parameters which assure the 
U.S. Grade A quality seafoods to 
consumers; it also established that the 
acceptance of the program by both the 
processor and the supermarkets was 
high, that consumers were satisfied and 
willing to pay a higher price for U.S. 
Grade A fish, and that sales tended to 
increase when the U.S. Grade A label 
appeared on the package and the 
quality was, in fact, high. 

This paper, although incorporating 
the major findings of the previous two 
phases of the study, is primarily 
concerned with the third phase of the 
study which covered the 21l-week 
period between 11 May 1977 and 30 
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ABSTRACT- Results of a 2-vear study 


demonstrated that, when the quality of 


fish fillets at the point of sale was of U.S. 
Grade A quality, benefits accrued to the 
consumer, the retailer, the processor, and 
potentially the fisherman. Sales tended to 
increase up to 20 percent and, at most, the 
extra cost to assure U.S. Grade A quality 
was 10 cents per pound. Since the high 
quality product commanded about 50 
cents. per pound more than its non- 


guaranteed counterpart, it is concluded 
that even if the estimated added cost is in 
large error, economic feasibility has been 
demonstrated. Private enterprise has 
adopted the guaranteed U.S. Grade A 
procedures developed by the government. 
Based on new sustained sales for a period 
of more than I year, currently valued at 
$3,000,000, the benefit-to-cost ratio of the 
Federal investment of about $200,000 is 
more than 15:1. 


September 1977. The objective of this 
phase was to study the economic 
feasibility of assuring U.S. Grade A 
quality at point of sale. The supermar- 
kets used as test stores were those of a 
large northeast chain located in 
Milford, Gardner, Arlington, and 
Marlboro, Mass. The first two were 
test stores which were supplied with 
USDC graded fillets and the last two 
were control stores which were sup- 
plied with ungraded fillets from the 
usual sources of supply. 


Procedure 

The work started with the formula- 
tion and publication of a U.S. standard 
to cover fresh, unfrozen fish for the first 
time. This was necessary because the 
U.S. Grade A label can be used only on 
products for which Federal standards 
exist (Ryan, 1971). A detailed descrip- 
tion of the most recent official stand- 
ards is contained in the Federal 
Register (1977). 

In brief, for fish to be classified as 
U.S. Grade A, a number of criteria 
have to be met. In addition to the 
observance of U.S. Department of 
Commerce (USDC) guidelines for 
sanitary control throughout the entire 
chain of production, especially impor- 
tant is a set of particular handling, 
filleting, and packaging techniques 
which assure the existence of whole- 
some boneless fish fillets that are free of 
defects. These techniques lower the 
yield and contribute to raising the cost 
of producing U.S. Grade A quality 
fish. But, these Grade A quality fish 
commanded higher prices in the 
market. 

Early in this study it was decided that 
fresh fish should be sold through 
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supermarkets in order to reach the 
largest number of consumers and that 
fish should arrive at the supermarket 
prepackaged for sanitation, customer 
convenience, and to facilitate store 
handling. Each tray was machine- 
overwrapped and heat-sealed in clear 
plastic film. A label (Fig. 1) displaying 
the U.S. Inspection sticker, the U.S. 
Grade A mark, the logo of the New 
England Fisheries Steering Commit- 
tee, the species name, and the packing 
date was affixed to each retail package. 
Ventilated master cartons were used to 
transport the trays from the processor 
to the retailer. The master carton 
prevented damage during transit. The 
temperature during transit was con- 
trolled to about 32°F (0°C). 

Temperature control throughout the 
entire chain of production and distri- 
bution was confirmed to be of extreme 
importance (Ronsivalli and Charm, 
1975). When the temperature rises 
from 32°F (0°C) to 37° F (2.8°C), the 
approximate fillet shelf life drops from 
14 to 8 days, and beyond 37° F (2.8°C) 
it is shortened even more. Temperature 
should be kept at a near-constant 32° F 
(0°C) for optimum results. This 
temperature has been found to prevail 
when fish is unloaded from most 
fishing vessels (Kaylor and Murphy, 
1970). In order to maintain this 
temperature level throughout the 
subsequent distribution chain, it was 
necessary for National Marine Fisher- 
ies Service (NMFS) technologists to 
recommend more stringent tempera- 
ture controls which the industry readily 
implemented. These included chilling 
the fillets overnight (when they were 
not delivered the same day that they 
were processed), use of ventilated 
master cartons, use of liquid CO> 
coolant while in transit during hot 
days, the avoidance of piling and 
crowding of trays in the retail display 
cabinets, and the maintenance of 
temperature control in the display 
cabinets. 

As a consequence of these controlled 
conditions, through an analysis of 69 
reports from USDC inspectors during 
Phase III of the study it was ascertain- 
ed that the quality level of U.S. Grade 
A fillets in the two test stores was 
retained for a minimum of 5 days. This 
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Figure |.—Combined U.S. Grade A label used to identify particular species and 
blank label requiring hand-stamping for underutilized species. 


is a significantly longer shelf life than 
the 3 days usually expected by manag- 
ers of retail outlets. 

It is evident that the shorter the pro- 
duction/distribution time, the longer 
the shelf life of the product at the retail 
level, and the higher the probability of 
selling the product as U.S. Grade A. 
The time required to produce and 
distribute the product varies primarily 
in accordance with the number of tasks 
to be performed (as indicated in Fig. 2), 
the availability of facilities for the 
performance of those tasks, and the 
efficiency with which each processor 
performs those tasks. 

Combining these three factors in the 
most efficient manner, it has been 
estimated that a prototype processor 
can obtain the following sequence of 
events: 1) unloading of fish early in the 
morning, 2) completing the production 
of 10,000 pounds in 8 hours, and 3) 
delivering fillets to the supermarket 
warehouse during the same day (or 
early next morning) for distribution to 
the retail stores immediately thereafter. 
Delivery to the retail stores should also 
be so scheduled that they never remain 
without a stock of each desired species. 

In the course of this study, the strict 
quality monitoring required that a 


FISH FROM FISHING VESSEL 


PROCESSING PLANT 


| GURRY 


FILLETS 


—~*REMOVE SKIN SOME 
SPECIES 
CHILL TO 32°F 


I-LB PACKAGES 


MASTER CARTONS 


WEIGH 


! 


RETAILER'S DISTRIBUTION CENTER 


RETAIL OUTLETS 
RETAIL STORAGE 
RETAIL DISPLAY CASES 


Figure 2.—Handling sequence of 
U.S. Grade A unfrozen fish fillets. 





major departure from the normal 
inspection procedure be made. Fish 
were not only inspected at the proces- 
sor but also at the retail level. After 
determining that fresh fish fillets 
retained their U.S. Grade A quality for 
at least 5 days at the retail display 
counter, it became obvious that except 
under unusual circumstances, inspec- 
tion would be necessary only from the 
fifth day onward. Since this compre- 
hensive inspection procedure was 
necessitated by the study, its cost was 
borne by the support funds for the 
study. Also, fillets that were found to 
fall below Grade A quality while on 
display were removed and replace- 
ments were supplied at no cost to the 
retailer. 

No advertising or promotional effort 
was made. However, throughout the 
program, the Gloucester Laboratory 
furnished the stores with informational 
placards emphasizing the high quality 
of the product, and these were display- 
ed over the U.S. Grade A guaranteed 
fillets. 

Temperature data were collected at 
the test stores by laboratory personnel. 
Data on deliveries and prices concern- 
ing the two control stores were 
provided by the retailer. Other eco- 
nomic data were collected by labora- 
tory personnel directly at the test store 
or plant level as an adjunct to the 
technological study. Data on costs and 
cost estimates were obtained through 
ad hoc studies. 


Economic Feasibility 


Sales Trends 


Sales trends, prices, costs, and profit 
margins are analyzed below. Retail 
stores do not generally keep records of 
the amount of fresh fish discarded or of 
the fish that they often sell at discount 
at about Saturday noon. Hence, it was 
impossible to make an independent 
determination of sales trends in 
relation to previous years. The esti- 
mates provided by the retailer indicate 
that there was a 2 percent increase 
during 5 months of the study over the 
comparable 5 months of the prior year 
in the two test stores, and a 7 percent 
increase in the two control stores. 


Table 1.—Selected socio 





ic characteristics of communities in which 


test stores and control stores were located during Phase III of the study. 





Milford’ 


Gardner' Arlington? Marlborough’ 





19,352 
$9.617 
7,264 
801 
3,686 
409 - 
324 
199 
1,845 


Total population 
Mean income? 
Foreign stock from 
Canada 
Italy 
Ireland 
U.K 
Poland 
Other countries 


19,748 
$9,069 
8,918 
5,311 
195 
206 
193 
789 
2,224 


52,524 
$11,622 
6,134 
1,394 
939 

733 

530 


27,936 
$10,408 
7,318 
2,433 
1,553 
721 

473 

258 
1,880 





‘Test stores 
2Control stores 


‘For all families and unrelated individuals 
Source: U.S. Census of Population, 1970 


QUANTITY (Ibs) 


DELIVERED 
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le 35456769 00 
TIME (wks) 
Figure 3.—Deliveries, returns, sales, and prices of cod fillets at the Milford store. 


For selected socioeconomic data on 
the communities in which the stores are 
located, see Table |. A typical example 
of sales trends for one species is 
provided in Figure 3. Estimates 
provided by the retailer during Phase II 
of the study indicate that sales increas- 
ed by 20 percent (Machiaverna, 1977) 
and that in a similar program instituted 
by a 26-unit chain of supermarkets in 
Phoenix, Ariz., sales increased by 67 
percent in a period of 7 months 
(Zwiebach, 1978). 

More important than any such 
piecemeal estimate, however, is the fact 
that there now exists an enterprise 


2 3 4 6 6 17 B19 20 2 


which directly or indirectly was created 
through the performance of this study. 
In a 2-year period, sales of U.S. Grade 
A fresh fish fillets have grown from a 
nonexisting quantity to approximately 
30,000 pounds per week. Assuming an 
average retail value of $2.00 per pound, 
the new enterprise is currently valued 
at approximately $3,000,000 a year. 


Prices at Three Levels 


Three levels of prices were observed 
for each species: ex-vessel, processor, 
and retail prices. Ex-vessel prices were 
taken from the New England Fish 
Exchange in Boston as they are the 


Marine Fisheries Review 





only ones available. Processor and 
retail prices were recorded for each 
delivery. (Detailed retail prices are 
given in Tables 2, and 3; ex-vessel and 
processor prices can be calculated from 
Table 5.) 

Analysis of data concerning the 
three price levels (Fig. 4 is one typical 
example) reveals that with a few 
exceptions, the three price levels tended 
to move in parallel for all species. Since 
fillets represent only about one-third of 
the total weight of the fish from which 
they are removed, their cost must be 
trebled in relation to the ex-vessel cost 
of the fish. This trebled cost must be 
psssed on to the retailer who passes it 
on to the consumer. This accounts for 
the difference between processor sale 
prices and ex-vessel prices being 
generally larger than the difference 
between processor sale prices and retail 
prices. 

Two observations stand out in 
relation to retail prices: 1) With the 
exception of whiting, retail prices for 
all species had a tendency to increase 
(Table 2); and 2) with the exception of 
the price of whiting, the spread 
between the minimum and maximum 
price was quite large — from 90 cents 
for pollock to $1.90 for cod (Table 2). 

These two observations acquire 
greater significance when prices of fish 
are compared with retail prices of a 
selected group of other products. The 
trends of these prices are shown in 
Figure 5. These prices were collected in 
the test stores for each week in which 
prices of fish were observed. Two facts 
stand out in relation to meat and 
poultry prices: 1) With the exception of 
sirloin steak and whole chicken, prices 
were rather stable during the course of 
the observations; and 2) the relative 
spreads between minimum and maxi- 
mum prices were consistently and 
markedly narrower than price spreads 
for fish. This last phenomenon has 
been isolated and is shown in the 
“window” of Figure 5 on selected 
comparative prices. 

Comparisons among various retail 
price spreads are considered to be so 
significant that they have been plotted 
again and are shown in a different 
format in Figure 6. Selected compari- 
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Table 2.—Retail prices of U.S. Grade A fillets in test stores, 1977. 





Date Cod Flounder 


Haddock Oceanperch Pollock 


Whiting 





5/11 $1.99 
16 1.79 
23 1.79 


$1.99 
2.59 
2.49 


$2.99 
2.49 
1.89 


6/01 2.19 
07 2.19 
13 1.69 2.99 
20 1.99 2.99 
27 2.59 _ 


2.39 
1.99 


2.99 
2.89 
2.59 
1.89 
2.79 


7/05 2.19 
11 2.39 
18 2.49 
25 2.49 


2.59 
2.79 
2.69 
2.59 


2.79 
2.79 
2.69 
2.89 


8/01 2.09 
08 2.49 
15 1.49 
22 2.19 
29 1.39 


2.99 
3.29 2.99 
3.49 2.29 
3.49 — 
3.19 2.39 


3.49 


9/06 3.29 
12 2.89 
19 3.29 
26 2.39 


2.79 
2.79 
3.29 
3.49 


3.29 
2.99 
3.09 
2.39 
Average $2.25 


$2.85 $2.73 


Overall average: $2.32 (in order to make 


$1.99 
2.19 
1.99 


$1.57 
1.99 
1.49 


1.79 
2.39 
2.19 
1.79 
2.09 


1.69 
1.69 
1.99 
1.59 
1.79 


2.19 
2.49 
1.89 
2.09 


1.59 
1.69 
1.49 
1.09 


1.99 
2.19 
2.39 
1.85 
1.99 


1.79 
1.09 
1.69 
1.79 
1.79 


$1.49 
1.49 
1.39 
1.39 
1.49 


2.79 
2.19 
1.99 
1.99 


1.79 _ 
1.99 1.49 
1.99 1.49 
1.09 1.49 
$2.12 


$1.65 $1.47 


data comparable with datain Table3, 


this figure excludes the average of whiting.) 





Source: Study data. 


Table 3.—Retail prices of ungraded fillets in control stores, 1977. 





Date Cod Flounder 


Haddock 


Ocean perch Pollock 





5/09 $1.79 
16 1.99 
23 1.79 
30 1.99 


$2.39 
2.59 
2.39 
2.59 


6/06 1.99 
13 1.59 
20 1.69 
27 1.69 


2.59 
2.49 
2.39 
2.99 


7/04 1.69 
11 1.99 
18 1.49 
25 1.49 


2.49 
2.49 
2.49 
2.59 


2.69 
2.59 
2.69 
2.59 
2.69 


8/01 1.69 
08 1.49 
15 1.69 
22 1.49 
29 1.69 


9/05 1.79 
12 1.69 
19 2.39 
26 2.29 


2.49 
2.59 
2.59 
2.49 


Average $1.78 $2.57 


Overall average: $1.92 


$2.59 


$2.04 


$2.29 
2.19 
2.29 
2.19 


$1.89 
1.29 
1.89 
1.29 


2.29 
2.59 
2.29 


2.19 
1.79 
1.99 
1.99 


2.29 
2.09 
1.99 
1.99 


1.29 
1.29 
1.09 
1.29 


1.79 
1.39 1.39 
1.09 1.09 
1.79 99 


1.99 
2.29 
1.99 
1.79 


1.09 


1.49 
1.79 
1.49 
1.79 
1.49 


1.89 1.09 
1.79 99 
1.89 1.09 
1.79 99 
1.89 1.09 


1.89 
2.29 
2.49 
2.39 


1.89 
1.79 
2.49 
2.39 


1.09 
1.29 
1.29 
1.39 


$1.97 $1.25 





Source: Study data. 


sons make it possible to draw two more 
observations: 1) With the exception of 
whiting, the highest price spreads 
consistently occurred for seafood 


products; and 2) the prices of seafood 
items were generally higher than those 
of chicken and beef. 

These observations go a long way to 
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build wide consumer confidence and 
loyalty for seafood products. In 
addition, if the per capita consumption 
were inversely related to price, then 
poultry, which has a lower price than 
meat, would have a higher per capita 
consumption, but it does not. It is 
possible, therefore, to conclude that 
price of fish is not the major determi- 
nant of sales, but perhaps much more 
important is the erratic behavior of 
prices. 

These observations suggest that, 
even assuming a priori a higher cost of 
a guaranteed quality program of 
seafood sales, the higher cost is no 
barrier to the introduction of the 
program to the market. It is better, 
however, to observe this issue of costs 
in a separate section and in a more 
comprehensive fashion. 


Cost Estimates and 
the Efficiency Level 


This section reports on those costs 
which could be determined within the 
scope of this study. Costs also vary 
from plant to plant, and especially in 
relation to the efficiency level of the 
operation. Especially as a consequence 
of inspection costs, the capacity of the 
wrapping machine, and transportation 
costs, the minimum efficiency level for 
the U.S. Grade A fillets is obtained 
when the production schedule reaches 
the level of 10,000 pounds per day. No 
effort was made to determine the upper 
limit of this range. 

Information on costs was obtained 
through ad hoc surveys. The basic 
information, assumptions, and calcu- 
lations for the cost estimates developed 
in this study are provided in Table 4. It 
was not possible to obtain direct 
information concerning overhead costs 
nor was it possible to estimate them 
with any degree of accuracy. Since 
independent calculations would need 
to be too broad to fit the specific cases, 
they would have very little theoretical 
or practical value. Entrepreneurs know 
their own overhead costs and can use 
their costs where appropriate. The 
following paragraphs, therefore, at- 
tempt to provide information which an 


explain the low growth rate in sales 
observed during Phase III of this study. 
The evidence suggests that the erratic 


pattern of prices and the occasional or 
seasonal unavailability of particular 
species of fish make it rather difficult to 


entrepreneur eventually interested in 
developing a quality control program 
does not have. 
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Prototype Processor Costs 


Cost estimates given in this section 
do not relate to the actual costs of the 
processor collaborating in this study. 
The preparation of U.S. Grade A fish 
fillets represents only one among many 
operations conducted in that plant. In 
addition, the Guaranteed Quality 
Program is still in continuous evolu- 
tion. The costs of that plant, in other 
words, even if they could have been 
determined with any degree of confi- 
dence at any particular time in this 
study, would be of little general value. 
For the majority of costs listed in this 
study, it has been deemed more 
appropriate, therefore, to try to reach 
estimates based on a prototype pro- 
cessing plant which has obtained a 
minimum efficiency production sched- 
ule of 10,000 pounds per day. It should 
be noted that the estimate is only 
possible from observations during this 
study. In order to obtain an under- 
standing of the costs involved at the 
processor level to assure U.S. Grade A 
quality, cost estimates are given for 
producing U.S. Grade A and ungraded 
fillets. 


Table 4.—Cost estimates for producing one pound of 
fillets when production capacity is 10,000 pounds per 
day. 


Ungraded fillets 


U.S. Grade A fillets 


$0.29 
0.55 
0.03 
0.04 
50.03 
0.03 


‘$0.29 
20.63 
0.08 
0.057 
0.04 
°0.04 
50.001 
50.006 
0.02 


Ex-vessel price 
Gurry 
Master case 
Tray, pad, film 
Specialized filleting 
Specialized packing 
Wrapping machine 
Inspection 
Transportation 
Overhead 

Total 


Ex-vessel price 
Gurry 

Wooden boxes 

Tin cans, wax paper 
Filleting 

Random packing 


Transportation 50.02 
Overhead - 

"$1.16 Total »$0.99 

‘Average price per pound for the six species observed 

during this study 

2On the basis of following fillet yields: Cod, 29%; flounder 

28%; haddock, 38%; ocean perch, 27%; pollock, 36%; 

whiting 30% 

On the basis of following fillet yields: Cod, 37%; flounder 

30%; haddock, 41%: ocean perch, 27%; pollock, 44% 

whiting, 34% 

‘Estimate based on assumption of 200 pounds per hour at 

$8.00 per hour 

‘Estimate based on laboratory experience of 275 pounds 

per hour at $8.00 per hour 

‘Estimate based on assumption of 180 packs per hour at 

$7.70 per hour 

"Estimate based on laboratory experience of 240 packs 

per hour at $7.70 per hour 

’Detailed calculations are available upon request. Labor 

costs in the operation of the wrapping machine are 

estimated to be 31 cents per pound 

*To these costs must be added respective overhead 

costs 

Source: Study data 
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As can be seen from Table 4, it costs 
about $1.16 per pound to produce U.S. 
Grade A fillets and about 99 cents per 
pound to produce ungraded fillets. 
Thus, it appears that a processor would 
incur an additional cost of 17 cents per 
pound in order to meet the more 
stringent requirements imposed by the 
Guaranteed Quality Program. 


Prototype Retailer Costs 


Direct labor costs for a prototype 
retailer are estimated to be about 15 
cents per pound, and since about 7 
cents per pound is saved when fillets 
arrive at the market in prepackaged 
form, as was done throughout this 
study, “net” labor costs amount to 8 
cents per pound of product. 

As stressed above, U.S. Grade A 
fillets which are not sold by a preset 
date should be frozen while still of U.S. 
Grade A quality and sold as US. 
Grade A frozen fillets. When this is 
done, additional savings accrue which 
can be at least as high as 10 cents per 
pound. Yet, this step was not sufficient- 
ly explored in the program as devel- 
oped so far. If retailers elect not to 
freeze the unsold items, they must 
include the normal cost of returns; 
namely, 8 cents per pound. In that case, 
the total retailer costs can be estimated 
to be 16 cents per pound. It must be 


stressed that overhead costs are not 
included in this estimate. 


Cost to Insure 
U.S. Grade A Quality 


In order to obtain a clearer under- 
standing of the costs involved to 
produce U.S. Grade A fillets, they have 
to be compared with the costs involved 
in producing ungraded fillets. To 
facilitate direct comparisons, some of 
these calculations have already been 
developed in Table 4. It is better, 
however, at this point to recapitulate 
the issues and to separate them. 

So far, it has been observed that 
processor costs to produce U.S. Grade 
A fillets are 17 cents higher than for 
producing ungraded fillets. At the re- 
tail level, the situation changes. Here, 
there are saving in direct labor costs of 
7 cents per pound due to the establish- 
ment of the Guaranteed Quality 
Program: Packaging and wrapping in 
retail trays is no longer done as for 
ungraded fillets at the retail level. It is 
done at the processor level. Thus, the 
difference in costs between the two 
operations observed at the processor 
level (17 cents per pound) is reduced by 
the amount of savings in labor costs (7 
cents per pound) experienced by the 
retailer. The difference in costs between 
the two operations can therefore be 
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Price spreads of U.S. Grade A unfrozen fish fillets and 


selected meat and chicken products. 





estimated to be about 10 cents per 
pound. This estimate represents the 
added cost of the Guaranteed Quality 
Program as determined in this study. 

In particular, it must be noted that 
the cost of returns cannot be consider- 
ed as an additional cost imposed by the 
Guaranteed Quality Program. Even 
under current practices, retailers tend 
to discard about 5 percent of the 
deliveries; and since these percentages 
are assumed to be identical, the cost of 
this item is nearly identical in both 
cases. 

Indeed, there is the potential that 
instead of suffering the cost of returns, 
one may obtain additional savings in a 
Guaranteed Quality Program which is 
efficiently run. As stressed throughout 
this study, fillets which are not sold one 
day before the U.S. Grade A shelf life is 
scheduled to end should be frozen and 
sold as U.S. Grade A frozen fillets. 
(This efficiency measure can hardly be 
taken with ungraded fillets whose 
quality may not be suitable for freez- 
ing). If returns are in fact sold as U.S. 
Grade A frozen fillets, the cost of pro- 
ducing U.S. Grade A fillets becomes at 
least identical to producing ungraded 
fillets. The additional cost of 10 cents 
per pound, attributable to the Guaran- 
teed Quality Program, is offset by the 
10 cents per pound that can be saved by 
freezing fillets before they reach the end 
of their U.S. Grade A shelf life and 
merchandising them as U.S. Grade A 
frozen fillets. 

This result should come as no sur- 
prise. By increasing efficiency and 
reducing waste of resources, the ulti- 
mate economic purpose of technology 
is to lower costs—or at least to keep 
them stable. 


Gross Profit Margins 


This section deals with profit 
margins for processing and retailing 
U.S. Grade A fillets. It should be 
stressed that since there are no esti- 
mates on overhead costs, what can be 
determined are only “gross” profit 
margins. They are given for both the 
prototype processor and the prototype 
retailer by the difference between 
markups and costs. (Data to make 
comparisons with gross profit margins 


Table 5.—Mark-ups (Overhead costs have to be subtracted from these values). 





Processor mark-ups over 
Ex-vessel prices with yield factored in 


Ocean 


Date Cod Flounder Haddock Perch Pollock Whiting Cod Flounder Haddock 


5/10 $0.62 
16 0.58 
23 0.62 


$0.68 $0.56 
0.60 


0.29 


$0.65 
0.70 
0.71 


6/1 0.58 
6 0.63 
13 0.59 
20 0.66 
27 0.16 


0.50 
0.58 
0.62 
0.59 
0.59 


0.63 
0.65 


0.65 
0.50 


7/6 0.59 
11 0.61 
18 0.49 
25 0.59 


0.59 
0.59 
0.62 
0.56 


0.65 
0.66 
0.64 
0.58 


8/1 0.65 
8 0.62 
15 0.41 
22 0.08 
29 0.48 


0.25 
0.61 
-0.03 


0.70 
0.65 
0.60 
0.75 
0.41 0.68 
9/5 0.54 0.50 0.80 0.59 0.70 
12 $0.76 
19 060 0.48 0.57 0.61 0.68 0.76 
26 -0.03 1.28 0.33 0.61 0.52 0.76 
Average 
$0.49 $0.57 $0.51 $0.57 


$0.64 $0.76 


Retailer mark-ups over 
processor sale prices 
Ocean 
Perch 
$0.57 
0.84 
0.64 


Pollock Whiting 
$0.69 
0.36 
0.49 


$0.52 
0.99 
0.89 


$0.59 
0.84 
0.29 


$0.50 
0.73 
0.49 


0.76 
0.82 
0.26 
0.62 
0.84 


0.66 
0.90 
0.84 
0.58 
0.67 


0.79 
0.52 
1.06 
0.99 


1.04 
0.99 
0.39 
0.09 
0.89 


0.62 
0.62 
0.73 
0.52 
0.60 


0.76 
0.76 
1.19 
0.92 


0.70 
0.84 
0.61 
0.74 


0.79 
0.86 
0.89 
0.93 


0.89 
0.89 
0.89 
1.04 


0.52 
0.56 
0.49 
0.09 


0.59 
0.79 
-0.34 
0.69 
-0.51 


0.64 
0.70 
0.75 
0.57 
0.59 


0.86 
1.03 
1.03 
1.03 
1.06 


1.14 
0.94 
0.74 


0.54 
0.02 
0.50 
0.48 
0.14 0.53 
1.05 
0.86 
0.99 
0.76 


0.86 
0.93 
1.03 
1.03 


0.87 
0.70 
0.64 
0.57 


0.53 
0.61 
0.61 
0.01 
$0.66 $0.90 


$0.70 $0.49 


Overall average: Processor mark-ups, $0.59. Retailer mark-ups, $0.67 


Note: Negative numbers relate to sales at a loss 
Source: Study data 


for ungraded fillets were not available 
to this study. This lacuna is not crucial 
because those profit margins are 
generally known to the trade.) 

As can be seen from Table 5, the 
average markup for the prototype 
processor is calculated to be 59 cents 
per pound, and the average markup for 
the prototype retailer is calculated to be 
67 cents per pound. 

On the basis of the given cost 
estimates, the prototype processor 
would experience a gross profit margin 
of 35 cents per pound (59 cents minus 
24 cents) and the prototype retailer 
would experience a gross profit margin 
of 51 cents per pound (67 cents minus 
16 cents). 

The reader is reminded that: 1) 
These estimates refer to gross profit 
margins because they do not include 
overhead costs; and, 2) they refer to a 
prototype processor and a prototype 
retailer because cost estimates devel- 
oped in this report relate to an estimate 
of a prototype situation. The actual 
retailer and the actual processor 
involved in this study may have 


obtained a greater gain or a lower one; 
we do not know. Finally, it is to be 
recalled that ex-vessel prices in Glou- 
cester are generally 2-3 cents per pound 
lower than Boston prices, on which this 
analysis is necessarily based. There- 
fore, if the above gross profit margin 
were to be applied only to Gloucester 
processors, it would need to be raised 
by 6-9 cents per pound because when 
the yield is factored in, each cent in ex- 
vessel price automatically counts for 
approximately 3 cents. 


Cost-Benefit Analysis of Study 


The total cost incurred by this study 
over a 2-year period was $218,000. This 
cost has to be assessed in relation to 
benefits which, as of the date of this 
writing, can be measured as follows: 

1) A large northeastern chain of 234 
stores has implemented for the second 
year in a row the Guaranteed Quality 
Program in nearly all of its stores. 

2) A small but aggressive New 
England supermarket chain has im- 
plemented the Guaranteed Quality 
Program in all of its 21 stores. 
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3) Two of the nation’s largest chains 
are now testing the program in a 
number of stores. 

4) A large northeastern chain has 
demonstrated interest in the Guaran- 
teed Quality Program and is conduc- 
ting pilot tests on its own. 

5) Two suppliers, one in Gloucester 
and the other in New Bedford, are now 
producing U.S. Grade A fillets. Other 
suppliers from New Bedford, Boston, 
Providence, and Gloucester have 
demonstrated an interest in the pro- 
gram and two of these are already 
negotiating with supermarket chains. 

6) Personnel in all of the retail stores 
involved in this study have been 
enthusiastic about its procedures and 
results. They have indicated, for 
instance, that consumer complaints, 
which are a normal occurrence, dis- 
appeared completely during the test 
period. 

The series of activities has resulted in 
a gradual but constant expansion of 
sales either directly under the U.S. 
Grade A label or through the adoption 
of techniques quite similar to those 
developed in this study. At present, in 
accordance with USDC inspectors’ 
reports, such sales have reached a level 
of about 30,000 pounds per week. At 
an average retail price of $2.00 per 
pound, this amount corresponds to an 
average of $60,000 per week or 
$3,000,000 per year. A specific study of 
these sales would reveal not only that 
they substantially represent a new 
product on the market, but also that 
they do not displace existing fishery 
products; such a study would also 
reveal other benefits such as increased 
employment and value added. There- 
fore, the benefit to cost ratio of this 
study, based on retail sales alone, is 
approximately 15:1. As this enterprise 
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is expected to grow, this ratio will grow 
with time. 

A more detailed analysis than is 
warranted here would reveal the 
existence of many other actual and 
potential benefits to be derived from 
this study. In particular, five -otential 
benefits need to be mentioned—even 
though no attempt is made to quantify 
them: 1) Elimination of consumer 
complaints, 2) elimination of financial 
loss to consumers, 3) higher sales, 4) 
enhanced image of industry, and 5) 
facilitation of introduction of under- 
utilized species. 

So far, at least two processing firms 
have found it advantageous to adopt 
those advanced technological methods 
and processes which have been ana- 
lyzed in this study; and experience 
shows that such technology can easily 
be incorporated into other processing 
plants. But, more importantly, if some 
of the economic benefits of the intro- 
duction of this program are passed 
along to fishermen, the introduc- 
tion of further technological advances 
can eventually affect all processes 
which are related to the harvesting of 
fish. 


Finally, the implementation of this 
program tends to eliminate the losses 
that are normally associated with 
spoilage throughout the distribution 
chain, thus resulting in greater utiliza- 
tion of our seafood resource. 

In summary, as a result of this study, 
the notion of the assurance to the 
consumer of high and consistent 
quality of seafood products has been 
introduced to a small segment of the 
industry. And the program, although 
deserving continuous monitoring and 
specific assistance at various critical 
points, is receiving increasing and 
widespread acceptance. 
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Barge Transportation of Juvenile Salmonids 
on the Columbia and Snake Rivers, 1977 


GEORGE T. McCABE, Jr., CLIFFORD W. LONG, 


Introduction 


Transporting ocean-bound juvenile 
Pacific salmon, Oncorhynchus sp., 
and steelhead trout, Salmo gairdneri, 
from upriver collection points to safe 
release sites in the lower Columbia 
River is one of the major tools being 
developed by the National Marine 
Fisheries Service (NMFS) and the U.S. 
Army Corps of Engineers to reduce 
fish mortality caused directly or 
indirectly by dams on the Columbia 
and Snake Rivers. 

Dams are responsible for three 
major causes of fingerling mortality: 1) 
Gas bubble disease caused by supersat- 
uration of the river with atmospheric 
gas, 2) passage of fish through turbines, 
and 3) delays in migration through 
reservoirs (Ebel and Raymond, 1976; 
Collins et al., 1975'; Chaney and Perry 


‘Collins, G.B., W.J. Ebel, G.E. Monan, H.L. 
Raymond, and G. K. Tanonaka. 1975. The 
Snake River salmon and steelhead crisis. 
Northwest and Alaska Fisheries Center, 
National Marine Fisheries Service, NOAA, 
2725 Montlake Blvd. East, Seattle, WA 98112. 
Unpubl. rep., 30 p. 


and DONN L. PARK 


1976). Research to solve each problem 
individually has been only partially 
successful. The most promising re- 
search approach is the development of 
a fish transportation system that 
circumvents the known causes of 
mortality associated with both dams 
and impoundments. 

In 1968, a system for collecting the 
downstream migrants at the upper- 
most dams and transporting them by 
truck around the remaining dams was 
initiated at Ice Harbor Dam (Ebel et 
al., 1973) and is now in use at Little 
Goose, Lower Granite, and McNary 
Dams. 

During the winter of 1976-77, it 
became evident that because of low 
precipitation and low snow pack, 
extremely low river flows were prob- 
able during the spring migration of 
juvenile salmonids in the Snake and 


George T. McCabe, Jr., Clifford W. Long, and 
Donn L. Park are with the Northwest and 
Alaska Fisheries Center, National Marine 
Fisheries Service, NOAA, 2725 Montlake 
Blvd. East, Seattle, WA 98112. 





ABSTRACT—During the spring of 
1977 the National Marine Fisheries 
Service, in cooperation with the U.S. 
Army Corps of Engineers, used two cargo 
tank barges to transport juvenile salmon- 
ids down the Snake and Columbia Rivers 
(through as many as eight dams) to safe 
release sites in the lower Columbia River. 
Barge design and performance are 
described. The transported Pacific salm- 


on, Oncorhynchus sp., and steelhead 
trout, Salmo gairdneri, were continually 
supplied with fresh river water pumped 
through the barge. Fish were released in 
the main channel approximately 9 km 
(5.6 miles) below Bonneville Dam, the 
lowermost dam on the Columbia River. A 
total of 3,517,242 juvenile Pacific salmon 
and steelhead trout were hauled on the 
barges. 


Columbia Rivers. Faced with the 
prospects of little or no spill at the 
dams and based on the high percentage 
of fish lost during a similar but less 
severe situation in 1973 (Ebel and 
Raymond, 1976), we believed that loss- 
es of downstream migrants in 1977 
would be catastrophic unless a mass 
transportation program were carried 
out. Based on our estimates of the 
numbers of fish expected and their 
timing, we predicted that the collection 
of fish at Lower Granite Dam during 
the spring of 1977 would exceed our 
capacity to transport them by truck. 
Rather than return large numbers of 
fish to the river with little chance 
of survival, the NMFS and the Corps 
made plans to supplement the trans- 
portation capability by using barges. 
The primary objective of the barging 
program was to transport fish collected 
at Lower Granite Dam to safe release 
sites in the Columbia River below 
Bonneville Dam. A second objective 
was to similarly transport juvenile 
salmonids directly from selected 
hatcheries (Fig. 1). This report contains 
detailed descriptions of the design and 
operation of the barges and provides a 
general description of the barging 
program carried out in 1977. 


Barge Design 
Holding Areas 


Transporting juvenile salmonids by 
barge is not a particularly new concept. 
Barging juvenile chinook salmon, 
O. tshawytscha, was first done on the 
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Figure 1.—Juvenile salmonids reared in Idaho streams must pass through eight 
dams—from Lower Granite to Bonneville—on their journey to the sea. Study 
map shows fish loading sites and the release site. 
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Figure 2.—A fish barge and tugboat on the Columbia River near the release site (photo courtesy of the U.S. Army Corps 
of Engineers). 


Columbia River by the Washington _ used (Ellis and Noble, 1960). cargo tank 33.2 m (109 feet) long and 
Department of Fisheries in a series of In our operation, two barges (modi- 8.5 m (28 feet) wide (Fig. 2, 3). The 
experiments from 1955 to 1958. How- fied for fish hauling) and a tug boat cargo tank was divided into eight com- 
ever, an open type (screened) barge was were employed. Each barge hada steel _ partments by a longitudinal bulkhead 
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Figure 3.—Overhead view of a fish barge (modified from U.S. Army Corps of Engineers’ blueprint). Key to valves: 1) Sea 
chest, 2) Recirculation, 3) Pump intake, 4) Back flush, and 5) Main discharge. 


and three transverse bulkheads. 
Hinged screens, 2.7 m (9 feet) by 0.9m 
(3 feet), were installed in the trans- 
verse bulkheads on each side of the 
longitudinal bulkhead; the six hinged 
screens, constructed of perforated steel 
plate (perforations were 4.8 mm or 0.2 
inch in diameter), permitted segrega- 
tion of fish into eight compartments. 


Water Supply System 


The basic guideline for the barge 
design was to simulate a modern 
hatchery pond (raceway) environment. 
The principal mode of operation was 
the continual pumping of river water 
through the barge to minimize the 
buildup of metabolites in the barge and 
to provide a continual river water 


experience for the fish to avoid inter- 
ference with their natural homing 
process. A recirculation and oxygena- 
tion system served as a backup if local 
chemical contaminants or other factors 
limiting river water quality were 
encountered. The recirculation and 
oxygenation systems also minimized 
the cost of treating fish with salt or 
medication. 

Water was supplied to the barge 
circulation system by two diesel- 
powered pumps (a standby pump was 
also available). Each pump had its own 
sea chest—a chamber located in the 
bottom of the barge providing access to 
an opening in the hull for intake of 
river water. A spoiler, a triangular 
metal structure placed forward of the 


sea chest intake and extending along 
the sides of the intake, was designed to 
prevent air bubbles (passing along the 
flat bottom of the hull while the barge 
was underway) from entering the 
intakes of the pumps. Air drawn into 
the circulation system can cause two 
major problems: 1) Supersaturation of 
the water with atmospheric gas and 2)a 
reduction in pump efficiency. 

The water was pumped through 
25.4-cm (10-inch) and. 30.5-cm (12- 
inch) diameter pipes, and subsequently 
into a 9l-cm (36-inch) diameter pipe 
that extended the length of the cargo 
space (Fig. 3, 4). Water exiting from 
the 9l-cm (36-inch) diameter pipe 
flowed into a 30.5-cm (12-inch) diame- 
ter perforated pipe which served as a 
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1. SEA CHEST 

2. RECIRCULATION 
3. PUMP INTAKE 

4. BACK FLUSH 

5. MAIN DISCHARGE 


Figure 4.—Diagram of the stern plumbing on the fish barge: Arrows indicate 
water flow during normal circulation. Valve handles parallel to the flow indicate 


open valves. 


spray bar and was positioned across 
the forward end of the cargo tank. The 
spray bar had 12.7-mm (0.5-inch) 
diameter holes on 50.8-mm (2-inch) 
centers; the holes were positioned in 
the horizontal plane on each side of the 
bar. A steel baffle, located aft of the 
bar, and the forward wall of the cargo 
tank helped diffuse the water. 

The number and size of the holes in 
the spray bar were designed to create a 
back pressure on the pumps, thus 
increasing the water pressure in the 91- 
cm (36-inch) pipe. The increased water 
pressure, approximately |.1-1.3 kg/cm 
(16-18 pounds/ inch’) with two pumps 
operating, facilitated the uptake of 
oxygen by the water when the system 
was operating in the recirculating 
mode. Pressure gauges on the spray 
bar and the discharge pipe from the 
pumps were used to monitor changes 
in the circulation system. Large pres- 
sure changes indicated a reduction in 
water flow; i.e., an abnormal increase 
signaled a plugging of the spray bar 
with debris. 

Water flow to the spray bar could be 
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modified by: 1) Operating either one or 
two pumps; 2) partially closing the 
main discharge valve; or 3) opening the 
7.6-cm (3-inch) diameter bypass valve 
(Fig. 3, 4). The average outputs of one 
and two pumps were 12.9 m?/ minute 
(3,400 gpm) and 20 m / minute (5,250 
gpm), respectively. With two pumps 
running it took approximately 20 
minutes for one complete turnover of 
water in the barge. 

If the intakes of the sea chests be- 
came plugged with debris, they could 
back flushed by opening the back flush 
and recirculation valves and closing the 
sea chest valves, thus allowing water in 
the pipe above the pumps to fall back 
through the sea chest (Fig. 4). The 
spray bar could be cleaned of debris by 
opening butterfly valves on each end. 

When the water level in the center of 
the barge reached approximately 1.1 m 
(3.5 feet), water began flowing out four 
screened 30.5-cm (12-inch) diameter 
overflow scuppers located on the sides 
of the stern. Maximum water depth in 
the center of the cargo area, with two 
pumps operating, was approximately 


1.5 m (4.8 feet). The center measure- 
ment represented an average because 
each barge had about 25.4 cm (10 
inches) of trim. 


Auxilliary Oxygen System 


In addition to being able to pump 
water directly from the river, water 
could be recirculated in the barge by 
closing the sea chest valves and 
opening the recirculation valves. 
During recirculation, oxygen can be 
added to the water through three air 
stones—S5.1 cm (2 inches) in diameter 
and 2.7 m (9 feet) loug—installed in the 
aft end of the 0.9-cm (36-inch) diameter 
pipe. 

Drain Facilities 


Two 25.4-cm (10-inch) diameter 
floor drains, located in the stern of the 
cargo tank, were used to drain fish and 
water from the barge; the fish were 
released underwater, taking advantage 
of the head of water within the barge. 
Water drained readily from the barge 
because the barges were double bot- 
tomed (the bottom of the cargo tank 
being approximately 0.9 m or 3 feet 
above the hull) and had 25.4 cm (10 
inches) of trim caused by the weight of 
the diesel engines, fuel tank, plumbing, 
and oxygen cylinders located on the aft 
deck. As the barge drained, it rose 
higher in the water, thereby maintain- 
ing the head of water above river 
level. 


Barge Operations 


Capacity and Loading- 
and- Unloading Procedures 


We used Cannady’s table (Piper, 
1970) as a guideline for computing the 
number of fish we could safely trans- 
port. To compute safe loading densities 
based on gallons per minute of flow, 
water temperature, elevation above sea 
level, species, and size of the fish were 
considered. We determined maximum 
loading capacity to be approximately 
680,000 chinook salmon (20,408 kg or 
45,000 pounds of fish averaging 15.2 
cm or 6 inches) or 350,00 steelhead 
trout (26,757 kg or 59,000 pounds of 
fish averaging 20.3 cm or 8 inches). 

Juvenile salmonids were loaded into 





Loading spring 
chinook salmon 
from Kooskia 
National Fish 
Hatchery into 
barge at Lewis- 
ton, Ida. Photo- 
graphs courtesy 
Of the: --ULS: 


Army Corps of 


Engineers. 


Barge loading site at Lewiston, Idaho. The fish tanker truck is arriving from 
Kooskia National Fish Hatchery to unload its cargo of spring chinook salmon 
into the barge. Photograph courtesy of the U.S. Army Corps of Engineers. 


the barge through either 10.2-cm (4- 
inch) or 15.2-cm (6-inch) diameter 
flexible PVC hoses. All the sharp edges 
on hose couplings were either cham- 
fered or covered to prevent mechanical 
injury to fish. When fish were unloaded 
from tank trucks onto the barge, we 
used a 3.8-cm (1.5-inch) diameter fire 
hose connected to the barge’s circula- 
tion system to flush fish from the truck 
and the loading hoses. The fire hose 
was also used during the unloading to 
flush the last fish from the barge. 

Fish were released in the middle of 
the main channel of the Columbia 
River, approximately 9 km (5.6 miles) 
downstream from Bonneville Dam. 
Predatory fish, particularly northern 
squawfish, Ptychocheilus oregonen- 
sis, are not as abundant in the fast 
flowing midchannel regions as they are 
in shoreline habitats. While fish were 
being discharged, the tugboat was 
upstream from the barge backing into 
the current, thereby assuring the fish 
weren't struck by the tug’s screws. 
Under normal circumstances some 
water was pumped through the spray 
bar during the release, so oxygen levels 
remained optimal. 

On 5 April 1977, two NMFS scuba 
divers viewed the release from under- 
neath the barge and reported the fish 
appeared to be in good condition. 
Therefore, by direct observation we 
were able to determine that fish were 
released in a safe manner. 

Chemical Treatments 

A limited experiment involving 
transportation of juvenile salmonids in 
salt water was conducted during the 
barging program. Previous work by 
NMES biologists indicated higher 
survival rates for chinook salmon? 
transported by truck in a 5%» saline 
solution. However, the effect of using 
salt water during transport has not 


*Park, D. L.. E. Dawley, R. Krema, C. Long, 
E. Slatick, J. Smith, and G. Swan. 1976. 
Evaluation of fish protective facilities at Little 
Goose and Lower Granite Dams and review of 
other studies relating to protection of juvenile 
salmonids in the Columbia and Snake Rivers, 
1975. Northwest and Alaska Fisheries Center, 
National Marine Fisheries Service, NOAA, 
2725 Montlake Blvd. E., Seattle, WA 98112. 
Unpubl. rep., 50 p. 
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Loading spring chinock saiiuon from Kooskia National Fish Hatchery into barge 
at Lewiston, Idaho. Photographs courtesy of the U.S. Army Corps of Engineers. 


been fully evaluated based on returning 
adults subjected to the treatment as 


juveniles. Consequently, only the first 
barge load of chinook salmon and 


steelhead trout transported from 
Lower Granite Dam was subjected to 
a salt treatment. 

The fish were exposed to a 9.5%o 
salt solution (sodium chloride) for | 
hour. The salinity was monitored with 
a YSI salinometer and was achieved 
by pumping a concentrated salt 
solution, prepared in a brine tank on 
shore, to the barge. The fish collected 
at Lower Granite Dam that were 
treated in the salt solution appeared to 
tolerate the increased salinity well. 
Benefits from the salt treatment will 
not be known until adults return in 
1978-81. 

On three occasions we considered it 
prudent to disinfect the barges because 
of the possible contamination by 
diseased hatchery fish that had been 
transported. To disinfect, we used 
calcium hypochlorite (65 percent 
strength) to achieve a chlorine concen- 
tration of 18.9 ppm. Water was 


Reference to trade names or commercial firms 
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recirculated for at least 2.5 hours while 
disinfecting; the residual chlorine was 
then neutralized with sodium thiosul- 
phate before draining the water. 


Oxygen and 
Temperature Monitoring 


Oxygen levels and temperatures in 
the barge were monitored with a YSI 
model 51B dissolved oxygen meter. 
Water directly below the spray bar and 
near the overflow scuppers in the aft 
compartments was checked periodical- 
ly for dissolved oxygen. 

Oxygen levels under the spray bar 
were typically near 100 percent satura- 
tion. The lowest oxygen value recorded 
in the aft compartment was 7.8 ppm at 
13°C (55°F). A simultaneous reading 
in the forward compartment under the 
spray bar was 10 ppm at 13°C (55°F). 
The barge was loaded with 153,596 
steelhead trout at the time of the 7.8 
ppm reading. Oxygen values at differ- 
ent depths did not vary significantly— 
surface reading and measurements 0.5 
m (1.5 feet) above the bottom were 
generally within 0.2 ppm. In all trans- 
ports by barge there was no increase in 
the water temperature between the 
forward and aft compartments. 


Potential Problem Areas 


The general performance of the 
barge was excellent. However, there 
were some minor problems involving 
the pumping system and the unloading 
procedures that merit mention. During 
periods of rough water on the river, the 
efficiency of the pumps was reduced. 
When large waves struck the barge the 
flow to the spray bar was briefly 
decreased, indicating that perhaps the 
pumps were sucking air for a short 
time. These circumstances were rare 
and had little effect on transport 
operations. 

On several occasions the holes in the 
spray bar became partially plugged 
with river debris, primarily small 
wooden sticks, and the bar had to be 
cleaned. The plugging did not create a 
serious problem; however, the need to 
monitor pressure change in the pipe 
was demonstrated to avoid plugging 
and serious reduction of flows. 

Although most of the fish were easily 
discharged from the barge, the last 
several hundred fish of a load often 
were reluctant to leave. Sometimes fish 
would hide under the 91-cm (36-inch) 
diameter pipe that extended along the 
length of the barge. Fire hoses proved 
useful in flushing these remaining fish 
toward the aft drains. 


The Transport Program 


A total of 3,517,242 juvenile salmon- 
ids were transported from 5 April to 5 
June 1977 (Table 1); breakdown by 
species was: Coho salmon, O. kisutch, 
21,777; chinook salmon, 3,111,159; 
and steelhead trout, 384,306. The 
longest hauls were made from 
Lewiston, Idaho, to below Bonneville 
Dam — 520 km (323 miles). Lower 
Granite Dam fish were transported 
468 km (291 miles). Transport times 
from Lewiston, Idaho, and from 
Lower Granite Dam to the release 
sites were about 34 and 30 hours, re- 
spectively. 

When hatchery fish were barged, we 
estimated the mortality associated with 
loading, transporting, and unloading 
to be less than 0.5 percent. The 
estimated mortality rates of chinook 
salmon and steelhead trout from 
Lower Granite Dam were 3.6-7.5 





Table 1.—Juvenile salmonids transported by barge from various sources and loading sites on the Columbia and 


Snake Rivers in 1977. 





Date 
loading 
started 
Mo/day 


Species 


Unmarked 


Number 


Marked 


Source 


Loading 
site 


Remarks 





4/5 


Fall chinook 
salmon 


Fall chinook 
salmon 


Fall chinook 
salmon 


Spring chinook 
salmon 


Coho salmon 


Chinook salmon 
Steelhead trout 


Steelhead trout 


Chinook salmon 


Steelhead trout 


Fall chinook 
salmon 
Steelhead trout 


Summer chinook 
salmon 


50,160 


935,939 


999,575 


329,430 


103,200 
70,118 


155,148 


241,000 


133,876 99,113 


Spring Creek 
National Fish 
Hatchery 


Spring Creek 
National Fish 
Hatchery 


Spring Creek 
National Fish 
Hatchery 


Kooskia 
National Fish 
Hatchery 


Willard 
National Fish 
Hatchery 


Collector at 
Lower Granite 
Dam 


Dworshak 
National Fish 
Hatchery 


Collector at 
Lower Granite 
Dam 


Priest Rapids 
spawning channel 
Leavenworth 
National Fish 
Hatchery 

Wells spawning 
channel 


Spring Creek 
National Fish 
Hatchery 


Spring Creek 
National Fish 
Hatchery 


Spring Creek 
National Fish 
Hatchery 


Lewiston, 


Idaho 


Drano Lake, 
Wash. 


Lower Granite 
Dam 


Lewiston, 
Idaho 


Lower Granite 
Dam 


North Richland, 
Wash 


Loaded barge remained 
in Clearwater River 
for 14 hours. 


All fish, except last 
load of 28,200 remained 
in Clearwater River for 
12 hours. 


Originally, fish came 
from Chelan Hatchery 


55,483 
26,382 


10,920 

10,118 
ore ae Dam 
3,161,504 355,738 


Chinook salmon 
Steelhead trout 


percent and 2.2-5.3 percent, respective- 
ly. The apparent reason for the 
increased mortality among fish collect- 
ed at Lower Granite Dam was that fish 
arriving at the dam were observed to be 
debilitated, probably because of low 
stream flows which caused a laborious 
migration. 

No sea gulls took any fish out of the 
barge while enroute to the release site, 
although sea gulls (10-20 birds) were 
sometimes noted feeding near the 
release point. 

Fish barging should not be viewed as 
a replacement to the trucking of fish, 
but as a complementary method of fish 


Collector at 
Lower Granite 


Lower Granite An additional 110 
adult steelhead 
(spawned out) were 


also transported 





transport. Barging is best used when 
large numbers of fish (i.e., greater than 
100,000) have to be transported from 
collection facilities. Moreover, barging 
can be efficiently employed in trans- 
porting large numbers of fish from 
hatcheries. Trucks are necessary 
during the time periods (often several 
weeks) before and after the peak of the 
juvenile salmonid migrations. Tanker 
trucks carry a small fraction of a 
barge’s capacity; therefore, they are 
well suited for use during the pre- and 
post-peak migrations of juveniles. 
Biologists of the NMFS (Ebel et al., 
1973) have demonstrated that the 


homing ability of adult salmonids, 
captured as juveniles while they were 
actually migrating downstream and 
then transported in trucks, has not 
been seriously impaired; therefore, it is 
reasonable to assume that the homing 
ability of barged fish should not be 
reduced. It is also theorized that the 
continual exposure of the fish to river 
water throughout the downstream 
barge journey might ensure homing 
success with fish transported directly 
from hatcheries. 

The success of the barge as a useful 
transport mode will be fully evaluated 
when adults return in 1978-81. Because 
releases of truck-transported fish were 
made concurrently with barge releases, 
a direct comparison between barge and 
truck transport systems can be made. 
Adults returning from all experimental 
releases will be recorded at Lower 
Granite Dam, at hatcheries, on natal 
spawning grounds, and in commercial 
and recreational fisheries. 
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NOAA/NMFS Developments 


U.S. Industrial Fishery 
Product Value Up in 1977 


The value of industrial fishery 
products in the United States, Amer- 
ican Samoa, and Puerto Rico in 1977 
was $190.6 million, some $5.8 million 
more than the $184.8 million in 1976. 
In terms of value, the leading produc- 
ing States were Louisiana ($49.0 
million), Maine ($32.7 million), Virgin- 
ia ($27.7 million), and California ($24.6 
million). These values are based on the 
selling price at the producing plants. 

Domestic production, including 
shellfish meal, was 282,291 tons in 1977 
valued at $97.2 million—27,403 tons 
less than the 309,694 tons in 1976, but 
$424,000 more than the value of $96.8 
million in 1976. Menhaden meal 
(193,268 tons valued at $71.8 million in 
1977) accounted for 68 percent of the 
total production and 74 percent of the 
value. Tuna meal declined by 831 tons 
to 39,228 tons in 1977, but increased in 
value by $1.7 million. 

Anchovy meal in 1977 was 18,871 
tons—3,293 tons (15 percent) less than 
the 22,164 tons in 1976, but $394,000 
more than the 1976 value. Meal from 
alewife, thread herring, and unclassi- 
fied fish was 19,374 tons in 1977, 
compared with 19,816 tons produced 
in 1976. The 9,270 tons of shellfish 


Summary of U.S. industrial fishery product production, 
1977. 


Quantity 
(x1,000) 


No. of 
plants 


Value 
Product ($1,000) 
Fish and shell- 

fish meat 85 
Fish body oils 51 
Fish solubles 26 
Oyster shell 

grit and lime 

(‘live and 

reef shells ") 
Miscellaneous 

industrial 

products 


282 tons 
133,182 Ib 
122 tons 


97,239 
28,239 
13,945 


264 tons 6,708 


44.441 


Total 190,572 
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meal valued at $1.1 million in 1977 was 
1,414 tons and $44,000 less than the 
1976 production. 

Meal from crabs and shrimp in 1977 
was 5,745 and 927 tons, respectively, 
1,041 and 271 tons less than the 6,772 
tons and 1,198 tons produced in 1976. 
Mixed fish meal declined in 1977 by 
116 tons from the 2,714 tons produced 
in 1976. 

The domestic production of fish oil 
was 133.2 million pounds valued at 
$28.2 million in 1977—71.4 million 
pounds and $2.9 million less than the 
204.6 million pounds and $31.2 million 
in 1976. The production of all fish oils 
decreased in 1977, except for other 
marine animal oil, which increased 3.0 
million pounds. Menhaden oil (116.1 
million pounds) declined 70.3 million 
pounds compared with 1976. With a 
decline in the production of fish oils 
(other than liver), imports also declined 
from 20.9 million pounds in 1976 to 
13.7 million pounds in 1977. 

Domestic production of fish solubles 
was 122,330 tons valued at $13.9 


Value of U.S. industrial fishery products by state, 
and plant count, 1977. 


Value 

State ($1,000) 
Maine (7) 32,688 
Mass. (3) and Rhode Island (1) 4,347 
N.Y. (2) and Pennsylvania (1) 87 
New Jersey (4) 6.075 
Maryland (4) 1,832 
Virginia 27,677 
North Carolina (9) 8.022 
Ala. (1), Ga. (2), and Tex. (1) 5.222 
Florida (3) 612 
Mississippi (4) 16,638 
Louisiana (25) 48,991 
Alaska (3) 743 
Washington (10) 4,263 
Oregon (6) 741 
California (15) 24,541 
lowa (1), Mich. (1), Minn. (2) 

Utah (1), and Wisconsin (1) 
Am. Samoa (2), Hawaii (1) 

and Puerto Rico (4) 


Total (123) 


2.817 


5,276 
190,572 


million in 1977, down 10,777 tons and 
$312,000 compared with 1976. The 
87,390 tons of menhaden solubles 
contributed 71 percent of the total 
122,339 tons produced in 1977, com- 
pared with 72 percent of the total in 
1976. 

Domestic production of oyster shell 
products (grit and lime) were valued at 
$6.7 million in 1977 compared with 
$6.1 million in 1976. The value of the 
production of other industrial pro- 
ducts was $44.4 million in 1977 
compared with $36.4 million in 1976. 
These other industrial products includ- 
ed agar-agar, animal feeds and fish 
pellets, clam and crab shells (processed 
for food serving), Irish moss extracts, 
kelp products, shark leathers, liquid 
fertilizers, marine pearl shell buttons, 
pearl essence, and other products. 

Since 1921, the National Marine 
Fisheries Service and its predecessor 
organizations have made annual 
surveys for statistics on the domestic 
production of industrial fishery pro- 
ducts. The data collected include 
statistics on the production and value 
of each commodity. The value shown 
for the products constitutes the gross 
amount received by the producer at the 
production point; no deductions are 
made for commission or expenses. 
(Source: Current Fisheries Statistics 
7502.) 


Ultraviolet Light Might 
Aid Shellfish Hatcheries 


In a continuing effort to develop an 
effective method of disinfecting sea- 
water used in shellfish hatcheries, 
microbiologist Carolyn Brown of the 
NMFS Northeast Fisheries Center, 
has performed tests using ultraviolet 
(UV) radiation to kill pathogenic 
bacteria that harm developing oyster 
eggs’. Working at the Center’s Milford, 
Conn., laboratory, she has shown that 
certain bacteria present in seawater are 
completely destroyed by UV irradia- 


'Brown, C. “Ultraviolet light—an effective 
disinfectant for shellfish hatcheries?” /n 
Proceedings of the International Ozone 
Institute (presented at the IOI symposium in 
Los Angeles, Calif.. 22-24 May 1978). In press. 





tion, thus allowing the seawater to 
become a suitable medium for rearing 
fertilized oyster eggs. Shellfish aqua- 
culture activities should experience 
economic benefits if the continuing 
tests verify the initial findings. 

Adult oysters were spawned (Loos- 
anoff and Davis, 1963) and the ferti- 
lized eggs reared in UV-treated and 
non-UV-treated, 10-myu filtered 
seawater at a density of about 15 
fertilized eggs per milliliter. The 
embryonic cultures were kept at a 
constant temperature of 26°C for 2 
days. Normal development of eggs to 
the straight-hinge stage in UV-treated 
seawater averaged 81.3 percent; in 
non-UV-treated seawater, only 50.3 
percent of the eggs developed 
normally to that stage. 

Selected bacterial pathogens in 
seawater were used to determine the 
effects of UV irradiation. Individual 
tanks of filtered seawater were seeded 
with suspensions of each of four 
selected shellfish-pathogenic bacteria 
(pseudomonad #1, vibrio #1, pseu- 
domonad #2, and vibrio #2) to 
obtain a final concentration of 10° 
pathogenic cells per milliliter of 
seawater in each tank. Sterile beakers 
were filled from each tank with seeded 
seawater. The remaining seawater was 
then exposed to UV radiation, and a 
second series of beakers filled. After 
UV treatment, samples were taken, 
hourly for the first 8 hours and then 24 
hours. The samples were spread onto 
agar plates. Bacteriological examina- 
tions showed that UV irradiation 
always destroyed the pathogens used to 
seed the seawater. 

Fertilized oyster eggs were reared in 
seawater seeded with pseudomonad 
#1 and in the seeded water after it had 
been treated with UV light. In the 
nonirradiated seawater, only 46.0 
percent of the eggs developed normal- 
ly. In the UV-treated seawater, 59.8 
percent developed normally; in the 
control seawater (unseeded, UV- 
treated seawater) 58.7 percent develop- 
ed normally. 

The data gathered thus far indicate 
that UV light irradiation should be an 
effective disinfectant for seawater in 
shellfish hatcheries when used along 
with other sanitary practices. Data 
have shown, however, that seawater 
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exposed to UV dosages greater than 
the 155,250 uW/s/cm2(microwatts per 
second per square centimeter) used in 
this study can be detrimental to the 
development of fertilized oyster eggs. 
(Source: SEN-80.) 
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Storage Characteristics 
Determined for Several 
Underused Gulf Fishes 


About 175 species of groundfish and 
11 major species of pelagics in south- 
eastern U.S. waters are not fully used. 
The pelagic fish, other than menhaden, 
remain essentially untouched. To 
provide the high-quality products 
necessary to develop new markets, 
more information is needed on spoil- 
age characteristics of the species. As a 
first step, the determination of the shelf 
life of different species is particularly 
important in deciding whether or not 
to market new products. 

Scientists with the National Marine 
Fisheries Service are conducting 
experiments to assess the fresh and 
frozen shelf life and storage character- 
istics of several such underused species. 
Working in the Pascagoula Labora- 
tory of the NMFS Southeast Fisheries 
Center in Pascagoula, Miss., they have 
determined the shelf life of fillets, 
headed and gutted (H & G), steaked, 
and whole fish, of four species from the 
Gulf of Mexico’. 

As the studies are extended to other 
abundant but underused species, 
fishery management officials will be 
given an increasing amount of perti- 
nent information on which to base 
decisions in taking steps to expand the 
domestic and foreign foodfish markets 
for U.S. southeast fishery products. 

The four species of underused fish 
selected for the initial studies of 


'Waters, M. E. 1978. Storage characteristics of 
several underutilized fish harvested from the 
Gulf of Mexico. /n Proceedings of the Tropical 
and Subtropical Fisheries Technological 
Conference of the Americas. Sea Grant, Texas 
A & M Univ. Sea Grant Program, College 
Station, Tex. 77843. 


refrigerated product storage were 
Spanish mackerel, king mackerel, 
croaker, and white trout. They were 
obtained fresh from a local dealer and 
were 3 days out of the water when 
processed. The fish were hand-scaled, 
headed, gutted, skinned, and filleted or 
steaked. Croaker, white trout, and 
spanish mackerel were prepared and 
refrigerated whole, H & G, and as 
fillets. King mackerel were prepared as 
whole fish and as steaks. Fillets, H & G 
fish, and steaks were packaged in 
polystyrene food trays and wrapped 
with polyvinyl chloride sheeting. 
Whole fish were packed in crushed ice, 
and all the products were held in a 
cooler at 4°C. Samples of each product 
were removed regularly for evaluation. 


Microbial evaluation consisted of 
determining the total aerobic plate 
count (U.S. Department of Health, 
Education, and Welfare, 1976). Six 
experienced panelists determined the 
physical acceptability (organoleptic) 
by evaluating the raw products for 
odor, texture, and appearance. Fish 
samples were chemically analyzed for 
oxidative rancidity (Vynche, 1972), 
total volatile nitrogen (TVN) and 
Trimethylamine - Nitrogen (TMA-N) 
(Cobb et al., 1973), pH, and moisture 
content (Association of Official Analy- 
tical Chemists, 1975). 

The results (Fig. 1A, B) showed that 
when the chemical test values signifi- 
cantly changed, the organoleptic and 
microbial results also changed. The 
sensory panelists confirmed that TVN 
values of 16 mg N/100 g of sample 
indicate early stages of spoilage. When 
TVN values ranged from about 23 to 
28 mg N/ 100 g of sample, the product 
was judged spoiled. TMA-N values 
increased significantly before TVN 
values, and are probably better indi- 
cators of early stages of spoilage. TBA 
(oxidative rancidity) values never 
reached a significant level, and the pH 
and microbial analyses supported the 
chemical and organoleptic evaluations. 

Results show that fillets have a 
shorter shelf life than H & G fish and 
that H & G fish spoil more readily than 
whole fish. 

This determination of the shelf life of 
four species of abundant but under- 
used Gulf of Mexico fishes should be a 
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Figure |.—Results of chemical analy- 
ses of samples of white trout held at 
4°C for total volatile nitrogen (TVN) 
(A), and Trimethylamine-Nitrogen 
(TMA-N) (B). Spoilage odors were 
noted when TVN content exceeded 16 
mg/ 100 g of sample. Figure 1-B shows 
that TMA-N content significantly 
increased slightly before TVN (Fig. I- 
A), thus suggesting it might bea better 
indicator of incipient spoilage. Pro- 
duct spoilage was noted for all species 
in all processing configurations when 
TVN values were about 23-28 mg/ 100 
g of sample. 


good start in making possible a fuller 
development of markets by U.S. 
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fisheries. A major result would be more 
jobs in the fishing industry of the 
southeastern United States (Source: 
SEN-81.) 
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U.S.-U.S.S.R. Continue 
Joint Oceanic Research 

A 3-year extension of the U.S.- 
U.S.S.R. agreement for joint oceanic 
research was announced in Moscow in 
February by Richard A. Frank, 
NOAA Administrator. Soviet and 
U.S. scientists at the same time agreed 
on a series of joint future ocean 
research projects to be undertaken 
through 1981. 

U.S. and U.S.S.R. cooperative 
science activities take place under the 
terms of the Agreement on Coopera- 
tion in Studies of the World Ocean, 
originally concluded in 1973. The 
Soviet delegation was headed by 
Academician A. V. Sidorenko, Vice 
President of the U.S.S.R. Academy of 
Sciences. Frank emphasized that, as we 
better understand the influence of the 
oceans on climate, oxygen, and carbon 
dioxide cycles, and on the global 
environment, ocean research becomes 
of ever greater importance to all 
mankind. He concluded that further 
advances in ocean sciences are now 
even more critical to wise ocean use. 
Frank noted that the results of U.S.- 
U.S.S.R. joint research projects have 
been made available to other countries 
and therefore benefit the world at 
large. 

Plans for continued scientific coop- 
eration were agreed upon in five 
areas—studies of the southern ocean 
(the waters surrounding Antarctica), 
ocean currents and dynamics (POLY- 


MODE), the Deep Sea Drilling Pro- 
ject, instrumentation intercalibration, 
and biological productivity and bio- 
chemistry. 

Southern ocean studies will be 
continued with investigations of the 
Antarctic Circumpolar Current by 
both the United States and the Soviet 
Union during the austral summers 
(which are winter months in the 
Northern Hemisphere) of 1978-79 and 
1979-80. The U.S. National Science 
Foundation provides overall support 
for the U.S. portion of the program, 
which will include deployment of 
current moorings and extensive water 
column measurements with expend- 
able bathythermographs and conduc- 
tivity-temperature-depth instrumenta- 
tion. 

The 1977-78 POLYMODE field 
investigation of eddy-like ocean circu- 
lation features in the western North 
Atlantic, one of the largest physical 
oceanographic experiments ever un- 
dertaken, has now been completed, 
leading to the highly important data 
analysis and interpretation phase. A 
series of joint workshops, theoretical 
symposia, and scientific assemblies will 
be held during the next 3 years, and a 
joint U.S.-U.S.S.R. POLYMODE 
Atlas will be published in 1981. 

The Deep Sea Drilling Program, 
which is carried out under a separate 
Memorandum of Agreement between 
the U.S. National Science Foundation 
and the U.S.S.R. Academy of Sciences, 
will focus on three specific problems of 
Atlantic paleo-oceanography, using the 
drilling vessel G/omar Challenger. 
Both Soviet and American delegates 
to the meeting noted the success to 
date of the International Phase of 
Ocean drilling. 

Intercalibration and standardization 
work will be continued with exchange 
and comparative measurements on sea 
water standards, and intercalibration 
of oceanographic instruments. 

Biological productivity and _ bio- 
chemistry cooperative efforts will 
continue to be carried out through 
joint workshops and symposia, as has 
been accomplished so successfully in 
the past, with the publication in both 
languages of the proceedings of two 
workshops. 





Foreign Fishery Developments 


Japanese Frozen Shrimp 
Imports Continue to Climb 


Japanese imports of frozen shrimp 
in 1978 amounted to 143,962 t, a new 
all-time high surpassing by 15 percent 
the previous record high of 124,780 t 
set in 1977, according to the customs 
clearance data released by the Japanese 
Finance Ministry (Table 1). In contrast 
to the increase in volume, the value of 
the imports in yen dropped to 
¥209,702 million (US$998.58 million 
at ¥210=US$1), down approximately 
¥3,000 million from the 1977 import 
value. The unit import price of shrimp 
in yen fell in 1978 due to the rise in the 
value of the yen. 

Japanese imports of frozen shrimp 
have increased remarkably since the 


liberalization of shrimp imports in 
1961, and annual import volumes 
exceeding 100,000 t have been main- 
tained since 1973. Up to 1970, Mexico 
and Mainland China were leading 
suppliers of shrimp to Japan. Since 
1971, however, India and Indonesia 
have been the dominant suppliers. In 
1978, these two countries together 
supplied 59,918 t or 42 percent of the 
total frozen shrimp imports into 
Japan. Mainland China increased its 
supply to 9,197 t in 1978 from the 
previous 3,749 t in 1977. 

Other important suppliers in 1978 
were Thailand, 8,377 t; Mexico, 
7,860 t; Australia, 7,546 t; Taiwan, 


Table 1.—Japanese frozen shrimp imports in metric tons, by country of origin, 1973-78. 





Country of 


origin 1973 1974 1975 


1976 1977 1978 





India 
Indonesia 
China (PRC) 
Mexico 
Thailand 
Taiwan 
Pakistan 
Korea, South 
Malaysia 
Iran 
Australia 
Hong Kong 
Cuba 
Kuwait 
Vietnam 
Philippines 
Nigeria 
Sabar 
Bahrain 
Brazil 
Liberia 
Guyana 
Camaroons 
Singapore 
United States 
Bangladesh 
U.S.S.R 


Total (including 
other countries) 


21,903 
18,764 
4,475 
8,839 
9,884 
5,040 
4,231 
2,571 
5,190 
859 
4,769 
3,052 
1,985 
768 
662 
2,281 
375 
1,347 
1,447 
1,196 
475 
850 
768 
831 


19,898 
19,385 
9,483 
4,580 
6,314 
3,245 
2,305 
3,127 
2,619 
854 
5,189 
4,051 
3,193 
236 
2,154 
1,521 
771 
1,728 
1,227 
855 
611 
762 
809 
517 


29,942 
21,060 
9,768 
4,085 
8,837 
3,395 
2.951 
2,932 
2,382 
651 
4,663 
4,140 
3,548 
379 
1,639 
1,109 
867 
1,515 
1,014 
391 
330 
939 
474 
345 
636 130 68 
628 220 339 
6,141 0 


117,474 103,311 113,672 


26,901 
25,510 
5,569 
5,235 
9,849 


25,803 
25,701 
3,749 
4,184 
2,750 


31,580 
28,338 
9,197 
7,860 
8,377 


5,567 t; Hong Kong, 4,608 t; and 
Pakistan, 3,675 t (Table 2). Record 
imports for the year were reported 
from India, Indonesia, and Mainland 
China. Imports from Mexico, Thai- 
land, Taiwan, Philippines, Brazil, 
Bangladesh, and U.S.S.R. increased in 
1978. Imports from the United States 
were 479 t. (Source: FFIR 79-3.) 
Frozen shrimp imports into Japan 
for the month of December 1978 were 
15,406 t valued at ¥25,793 million 
(US$132 million at ¥196=US$1) ona 
customs clearance basis, according to 
ihe Finance Ministry. This represent- 
ed a record second only to the 17,038 t 
recorded in December 1976. 
Indonesia was the top supplier with 
3,836 t followed by India which 
supplied 2,766 t. Mainland China 
provided 1,244 t; Taiwan, 1,084 t; 


Table 2. —Japanese frozen shrimp imports in metric tons, by leading 


countries, 1963-78. 


Leading suppliers All imports 





3,241 
3,892 
4,673 
3,877 
803 
6,189 
4,627 
1,693 
1,031 
2,356 
2,081 
831 
2,296 
974 
770 
320 
900 
386 
336 
332 454 
565 865 

0 0 


4,389 
3,889 
2,574 
3,392 

$15 
7,742 
5,993 
1,417 

572 
2,760 
2,393 
1,060 
2,505 
1,041 
1,595 

270 
1,067 

217 

489 


5,567 
3,675 
2,461 
2,827 
815 
7,546 
4,608 
919 
635 
2,411 
2,791 
1,060 
2,328 
1,031 
2,597 
212 
1,176 
88 
374 
479 
1,170 
1,861 


Year 


India 


n.a.‘ 
na 


1963 
1964 


1965 
1966 
1967 
1968 
1969 


851 
993 
2,147 
3,164 
4,864 


1970 
1971 
1972 
1973 
1974 


6,210 
9,702 
12,812 
21,903 
19,898 


1975 
1976 
1977 
1978 


‘Mainland China 
?Not available 


29,942 
26,901 
25,803 
32,580 


123,334 124,780 143,962 





Indonesia China’ Mexico t 


US$1,000 


11,708 
18,167 


23,475 
31,437 


na 
na 


n.a 
n.a 


21,011 
36,156 
44,466 
35,204 
48,886 


35,938 
60,085 
79,732 
78,079 
121,748 


15 
661 
2,604 


3,684 
8,223 
13,824 
18,764 
19,385 


57,146 
78,874 
88,120 
117,474 
103,311 


137,026 
214,591 
291,943 
429,845 
404,024 


21,060 
25,510 
25,701 
28,338 


113,672 
123,334 
124,780 
143,962 


464,527 
733,986 
790,806 
998,581 
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Mexico, 991 t; Thailand, 990 t; 
Australia, 692 t; Norway, 353 t; 
Philippines, 294 t; Bangladesh, 267 t; 
Malaysia, 254 t; and Guyana, 218 t. 
Imports from the United States were 
93 t. (Source: FFIR 79-3.) 

Frozen shrimp imports into Japan 
during January 1979 were 11,071 t 
valued at ¥17,183 million (US$86.78 
million at ¥198=US$1) on a customs 
clearance basis, according to the 
Finance Ministry. This quantity is the 
highest ever recorded for January 
and surpasses by 97 t the previous 
January high of 10,974 t recorded in 
1976. Heaviest shipments were 2,309 t 
from Indonesia and 2,187 t from 
India, which together accounted for 
over 40 percent of the imports for the 
month. Other important suppliers 
were Mainland China with 755 t, 
Thailand with 562 t, Mexico with 520 
t, Australia with 425 t, and Norway 
with 368 t. Imports from the United 
States were 51 t. (Source: FFIR 79-4). 


Price of Sea Urchin Roe 
Climbs Sharply in Japan 


Prices of fresh sea urchin roe 
climbed sharply early this year in 
Japan as a result of the lagging delivery 
from Hokkaido, a major domestic 
supplier. The production in Hokkaido 
suffered from a spell of bad weather 
last winter, and a snow storm which 
occurred in late January cut the air 
shipments from Hokkaido in half. 

Wholesale prices of fresh domestic 
sea urchin roe at the Tokyo Central 
Wholesale Market at the end of 
January jumped between ¥500 and 
600 (US$2.50-3.00 at ¥200=US$1) per 
tray for both large and small trays over 
the prices at the beginning of the 
month. (A large tray is about 0.44 
pound and a small tray runs about 0.22 
pound in net weight.) 

Influenced by the rise in the price for 
domestic products, wholesale prices 
for imported sea urchin roe edged up to 
¥3,000 (US$15.00) per large tray for 
shipments from Los Angeles and to 
¥1,500 (US$7.50) per large tray for the 
shipments from South Korea. 

Informed sources in Japan predicted 
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little hope for letup in the price of sea 
urchin roe until sometime in March or 
April. Large-scale shipments of South 
Korean sea urchin roe were expected to 
arrive in Japan in March. The spring 
harvest on the Sanriku coast was 
expected to add to the supply of 
domestic products in April. (Source: 
FFIR 79-3.) 


Canadian Fisheries Aid 
Loans Up by 65 Percent 


More than 900 loans totalling 
$16,338,181 were made under the 
Fisheries Improvement Loans Act 
during the period | April 1978 to 31 
December 1978, Fisheries and Oceans 
Minister Romeo LeBlanc has announ- 
ced. This compares with 593 loans 
totalling $9,924,670 made during the 
same period in 1977, representing 
increases of 65 and 60 percent, respec- 
tively (Table 1). The responsibility for 
administering the Fisheries Improve- 
ment Loans Act was transferred | June 
1978 to Fisheries and Oceans from the 
Department of Finance. 

Only fishermen may borrow, and 
loans may be made for building or 
buying a fishing vessel or equipment 
such as engines, nets, etc., for major 
repair or overhaul exceeding $400, for 
purchasing or constructing shore 
installations such as piers or wharves, 
and for the development or improve- 
ment of a primary fishing enterprise. 

Under the legislation, the Federal 
government may guarantee loans 
granted by chartered banks and other 
designated lenders to fishermen. Loans 


Table 1.—Loans made under Canada’s Fisheries 
Improvement Loans Act. 


4/78-12/78 4/77-12/77 


Province Amount No Amount 


Brit. Columbia 295 
Alberta 
Saskatchewan 0 0 
Manitoba 16,400 9,110 
Ontario 63,923 70,190 
Quebec 34,500 0 
New Brunswick 43,854 
Nova Scotia 623,743 
Prince Edw. Isl 256,002 
Newfoundland 265 583,313 


13,130,713 
0 


8,338,458 
0 


385,115 
1,199,754 
502,040 
1,005,736 
902 16,338,181 9,924,670 


must be secured and may be repayable 
over a period of up to 10 years. The 
maximum total of all loans outstand- 
ing to any one borrower at any one 
time is $75,000. 

The rate of interest charged on these 
loans is set at | percent over the current 
prime lending rates of chartered banks 
and fluctuates with the banks’ prime 
rate of interest for the term of the loan. 
The Fisheries Improvement Loans Act 
came into.effect in December 1955 and 
to the end of December 1978, more 
than 10,900 loans totalling 
$109,058,625 have been made. 


Mussel Processing Plant 
Established in Norway 


A large plant for the processing of 
mussels will be ready for operation at 
Storebg, in Austevoll county outside 
Bergen, Norway, this fall and will have 
an annual gross capacity of 1,000 t, 
according to Norinform, the Nor- 
wegian Information Service. The 
plant, which is expected to cost 3 
million NOK, has been established as a 
result of a project initiated by the 
Development Association for Trade in 
Vestlandet (UNV) to review the 
possibilities for the cultivation and sale 
of mussels for food. 

The cultivation of mussels in Nor- 
way is no new phenomenon, but this is 
the first time a report has collected all 
relevant information on the cultiva- 
tion. One of those behind the project in 
Austevoll county, Bjarne Rieber, a 
Director in Rika Trading A/S, Bergen, 
expects considerable success from the 
new plant, and he bases this confidence 
on organization. Rieber says that 
production in the district has been 
unsystematic and defective and that 
experience from the past 12-24 months 
has shown that mussels can be cultivat- 
ed cheaper and with less manpower 
than before. 

The plant has the capacity for bulk 
production of finished products and 
packages of | kilo or more, according 
to Rieber. The main markets will be 
those in such countries as West 
Germany, Belgium, The Netherlands, 
and Luxembourg. From 8 to 10 people 





will be employed primarily, as well as 
50-60 local breeders, who will possibly 
gain annual contracts from 10,000 to 
20,000 NOK. 

A company, with share-capital from 
300,000 to 500,000 NOK, is expected to 
be established before the new year and 


the building itself should be finished 
this fall. Machinery costing 1.25 
million NOK will then be installed. It is 
anticipated that the first phase will 
yield 250 t of mussels but the plant is 
not expected to operate profitably until 
the third season. 


Japan’s 1977 Marine Fish Catch Up 1% Over 1976 


Japan’s marine fisheries catch from 
January through December 1977 
totaled 9,695,000 t, up 90,000 t or 
barely | percent from 1976, according 
to the Ministry of Agriculture, Fores- 
try and Fishery (Table 1). Significant 
gains were recorded in the catches of 
sardine (up 26 percent), mackerel (up 
38 percent), and saury (up 141 percent), 
whereas sharp declines occurred in 
Alaska pollock (down 21 percent), 
sandlance (down 39 percent), albacore 
(down 50 percent), and the common 
squid, surume-ika (down 22 percent). 

Alaska pollock remained the single 
most important species landed in terms 


of quantity, although the catch of this 
fish at 1,931,000 t declined as much as 
514,000 t from 1976 owing to the 
catch limitations imposed in Soviet 
and U.S. waters in the North Pacific in 
1977. Second in importance was 
sardine, which, at 1,752,000 t showed 
an increase of 357,000 t over 1976. 
Alaska pollock and sardine together 
accounted for approximately 38 per- 
cent of the total marine catches for 
1977. Tuna and skipjack landings, 
which totaled 660,000 t, were down 8 
percent from 1976 due largely to the 
sharp decline in the catch of summer 
albacore in 1977. (Source: FFIR 78-14.) 


Table 1.—Japan's marine fisheries catch of selected species, 1976 and 1977, in metric tons. 


Catch(t) 


1976 


Species 1977 
Tuna 
Bluefin 
Albacore 
Bigeye 
Yellowfin (large) 
Yellowfin (small) 
Total 


51,900 
54,027 
128,333 
82,845 
19.425 
336,530 


41,805 
107,071 
114,775 

85,744 

18,398 
367,793 
Skipjack 

Skipjack 
Frigate mackerel 
Total 


309,407 
13,349 


322,756 


331,047 
20,201 


351,258 


Billfish 

Salmon 

Shark 

Herring 

Sardine 

Jack mackerel 
Pacific mackerel 
Saury 

Yellowtail 


41,548 
116,465 
49,377 
19,873 
1,752,278 
185,801 
1,354,624 
253,465 
26.914 


45.155 
126,094 
43,652 
66.083 
394,982 
206.667 
978,826 
978,826 
42.763 


Flatfish 
Flounder 
Bastard halibut 


6.446 
281,579 


288.025 


7.158 
344,976 


Total 352,134 


Cod 

Alaska pollock 
Atka mackerel 
Rockfish 
Rockcod 


85,252 
1,931,071 
234,812 
52.491 
9.435 


90.468 
2,455,423 
229,194 
76.798 
13.012 


Catch(t) 


Species 1977 1976 
Sandfish 
Argentine 
Croaker 
Lizardfish 
Butterfish 
Marine eel 
Hairtail 
Ray 
Sea bream 
Spanish mackerel 
Dolphin fish 
Flying fish 
Mullet 
Sea bass 
Sandiance 
Shrimp 


14,759 
15,006 
40,439 
22,631 
15,969 
19,414 
28,138 
9,409 
23,489 
40,619 
13,058 
9,135 
10,455 
11,026 
137,341 
53,430 


22,845 
9,906 
39,044 
19,534 
25,128 
17,461 
30,564 
7,819 
23,600 
15,204 
9,703 
8.641 
9,892 
10,147 
224,390 
61,022 


Crab 
King 
Tanner 
Blue 
Other crab 


Total 


100 
21,070 
2,959 
47,490 


71,619 


1,258 
22.028 
3,104 
40,181 


66,571 
Squid 
Common squid 
Cuttlefish 
Other squid 
Total 


234,472 
18,081 
230,302 


482.855 
67.913 
26.898 

9,793 

206.000 


300,963 
19.750 
169,975 
490.688 
66.873 
23,069 


10.579 
226.000 


Octopus 

Sea urchin 
Sea cucumber 
Seaweeds 


Japanese, Canadian Firms 
Sign Herring Roe Contract 

The Japanese Taiyo Fishery Com- 
pany has signed a contract with British 
Columbia Packers (B.C.P.) of Canada, 
agreeing to purchase the entire amount 
of semiprocessed herring roe produced 
by the latter. Under the terms of the 
contract, B.C.P. will become Taiyo’s 
sole supplier of semiprocessed herring 
roe in Canada. The duration of the 
contract was referred to as long-term 
by informed sources in Japan. The 
contract is said to be aiming at keeping 
the spiraling price of the product under 
control while ensuring a stable supply. 

B.C.P. produced about 1,900 t of 
semiprocessed herring roe last year, 
about 23 percent of the total produc- 
tion for the year in Canada, and was 
expected to turn out about 1,500 t this 
year. Canada is a leading supplier of 
semiprocessed herring roe to Japan, 
accounting for about 80 percent of 
Japan’s total foreign purchases of this 
product annually. Quantities sold to 
Japan by Canada were 7,661 t in 1976, 
8,767 t in 1977, and 7,588 t in 1978. 

Japanese imports of herring roe 
have decreased steadily in volume but 
increased in value in recent years as a 
result of soaring prices at the landing 
ports. The imports were 11,698 t in 
1976, 10,295 t in 1977, and 9,616 t in 
1978. This year’s imports are expected 
to total about 8,700 t, consisting of 
6,000 t from Canada, 1,200 t from 
Alaska, 500 t from San Francisco, and 
an estimated 1,000 t from Mainland 
China. (Source: FFIR 79-4.) 


High-Seas Sale Price of 
Soviet-Caught Alaska 
Pollock Hiked 40 Percent 


Japanese and Soviet negotiators 
have agreed to set this year’s high-seas 
purchase price of Soviet-caught Alaska 
pollock at US$220/t. The new price 
represents a hike of 40 percent over the 
1973 price of US$157/t. This year’s 
transaction, reportedly amounting to 
65,000 t as in 1978, was scheduled to 
begin around 23 or 24 February off 
Kamchatka. (Source: FFIR 79-3.) 
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Editorial Guidelines for 
Marine Fisheries Review 


Marine Fisheries Review publishes re- 
view articles, original research reports, sig- 
nificant progress reports, technical notes, 
and news articles on fisheries science, en- 
gineering, and economics, commercial and 
recreational fisheries, marine mammal 
studies, aquaculture, and U.S. and foreign 
fisheries developments. Emphasis, how- 
ever, is on in-depth review articles and prac- 
tical or applied aspects of marine fisheries 
rather than pure research. 

Preferred paper length ranges from 4 to 
12 printed pages (about 10-40 manuscript 
pages), although shorter and longer papers 
are sometimes accepted. Papers are 
normally printed within 4-6 months of ac- 
ceptance. Publication is hastened when 
manuscripts conform to the following rec- 
ommended guidelines. 


The Manuscript 


Submission of a manuscript to Marine 
Fisheries Review implies that the manu- 
script is the author’s own work, has not been 
submitted for publication elsewhere, and is 
ready for publication as submitted. Com- 
merce Department personnel should submit 
papers under completed NOAA Form 25- 
700. 

Manuscripts must be typed (double- 
spaced) on high-quality white bond paper 
and submitted with two duplicate (but not 
carbon) copies. The complete manuscript 
normally includes a title page, a short 
abstract (if needed), text, literature cita- 
tions, tables, figure legends, footnotes, and 
the figures. The title page should carry the 
title and the name, department, institution 
or other affiliation, and complete address 
(plus current address if different) of the au- 
thor(s). Manuscript pages should be num- 
bered and have 12-inch margins on all 
sides. Running heads are not used. An 
‘*Acknowledgments’’ section, if needed, 
may be placed at the end of the text. Use of 
appendices is discouraged. 


Abstract and Headings 


Keep titles, heading, subheadings, and 
the abstract short and clear. Abstracts 
should be short (one-half page or less) and 


double-spaced. Paper titles should be no 
longer than 60 characters; a four- to five- 
word (40 to 45 characters) title is ideal. Use 
heads sparingly, if at all. Heads should con- 
tain only 2-5 words; do not stack heads of 
different sizes. 
Style 

In style, Marine Fisheries Review fol- 
lows the **U.S. Government Printing Office 
Style Manual.’’ Fish names follow the 
American Fisheries Society’s Special Pub- 
lication No. 6, ‘‘A List of Common and 
Scientific Names of Fishes from the United 
States and Canada,’’ third edition, 1970. 
The *‘Merriam- Webster Third New Interna- 
tional Dictionary’ is used as the authority 
for correct spelling and word division. Only 
journal titles and scientific names (genera 
and species) should be italicized (under- 
scored). Dates should be written as 3 
November 1976. In text, literature is cited 
as Lynn and Reid (1968) or as (Lynn and 
Reid, 1968). Common abbreviations and 
symbols such as mm, m, g, ml, mg, and °C 
(without periods) may be used with numer- 
als. Measurements are preferred in metric 
units; other equivalent units (i.e., fathoms, 
°F) may also be listed in parentheses. 


Tables and Footnotes 
Tables and footnotes should be typed 
separately and double-spaced. Tables 
should be numbered and referenced in text. 
Table headings and format should be consis- 
tent; do not use vertical rules. 


Literature Citations 


Title the list of references “Literature 
Cited” and include only published works 
or those actually in press. Citations must 
contain the complete title of the work, 
inclusive pagination, full journal title, the 
year and month and volume and issue 
numbers of the publication. Unpublished 
reports or manuscripts and personal 
communications must be footnoted. In- 
clude the title, author, pagination of the 
manuscript or report, and the address 
where it is on file. For personal commun- 
ications, list the name, affiliation, and ad- 
dress of the communicator. 


Citations should be double-spaced and 
listed alphabetically by the senior author's 
surname and initials. Co-authors should be 
listed by initials and surname. Where two or 
more citations have the same author(s), list 
them chronologically; where both author 
and year match on two or more, use lower- 
case alphabet to distinguish them (1969a, 
1969b, 1969c, etc.). 

Authors must double-check all literature 
cited; they alone are responsible for its accu- 
racy. 


Figures 


All figures should be clearly identified 
with the author’s name and figure number, if 
used. Figure legends should be brief and a 
copy may be taped to the back of the figure. 
Figures may or may not be numbered. Do 
not write on the back of photographs. 
Photographs should be black and white, 8- 
x 10- inches, sharply focused glossies of 
strong contrast. Potential cover photos are 
welcome but their return cannot be guaran- 
teed. Magnification listed for photomicro- 
graphs must match the figure submitted (a 
scale bar may be preferred). 

Line art should be drawn with black India 
ink on white paper. Design, symbols, and 
lettering should be neat, legible, and sim- 
ple. Avoid freehand lettering and heavy let- 
tering and shading that could fill in when the 
figure is reduced. Consider column and 
page sizes when designing figures. 


Finally 


First-rate, professional papers are neat, 
accurate, and complete. Authors should 
proofread the manuscript for typographical 
errors and double-check its contents and ap- 
pearance before submission. Mail the man- 
uscript flat, first-class mail, to: Editor, 
Marine Fisheries Review, Scientific Publi- 
cations Office, National Marine Fisheries 
Service, NOAA, 1107 N.E. 45th Street, 
Room 450, Seattle, WA 98105. 

The senior author will receive 50 reprints 
(no cover) of his paper free of charge and 
100 free copies are supplied to his organiza- 
tion. Cost estimates for additional reprints 
can be supplied upon request. 
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